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► in malarial regions. It k Te^Ur mn oommon ' 

k-tei>i||b6, and between the 30th and dOth years. The jot 
patients was a child of eight months. It has followed a blow. Pa^ 
l^have had a tendency to hapmorrhage, but, as a rule, the disease app 
fairly healthy persons ^^itllout any recognisable cause, 
r Sympiotits , — Aiiicmia is not a noeessary act‘Oinpauiment of all stajj®#^ 

^ the disease ; the subjects may look very healthy and well. The onset 
sidiouSj^ and, as a rule, the patient seeks advice for jirogressive e n la rg e 
of the abdamen and shortness of breath, or the pallor, j:)alpitation, and 
6}miptoms Of anapn\ia. Bleeding at the nose is common. (lastro-intejji^ 
symptoms ^miy precede tlie oiis(»t. Occasionally the first symptoms are 
very serious^iature. ’In one case a hoy ]>layed lacrosse t\^o days before 
onset of the final ha^matomesis ; and in another case a girl, who had, it 
supposed, only a slight ('hlorosi*., died of fatal liamiorrhage from the stOE 
before any suspi(*ion had b(‘cn aroused as to the trii(‘ condition. 

The increase in the sizi‘ of tlie apleen is the most jirominent featuM 
jtnajoritV of the lases. Pain and timdeniess are common, though the 
gressive enlargcnnMit niav lie painl(‘ss. A creaking fremitus may be feli^ 
palpation. The (enlarged organ e\tends downward to the right, and j 
be felt just at the (ostal edge, or \\lien large it may extend as far 
the navel. In many cuhcs it occu])ies fully one-half of the abdomfti, 
ing to tlie pubes below and (*\teii(lijig beyond the middle lino. As a tu 
edge, in some the notdi or notelies, can be felt ihstiiudly. Its size 
gr<*atly from time to time. It may be peneplihly larger after 
hamiorrhage or free diari IimaMiiay reduce the size, l^he pressure ^ * 
larged organ may eauso distress after eating; in oiu' case it eautjll 
obstruction of the liowels On ausimlialioii a murmur may somtStiAA 
heard over tin* spleen, and Oerlnirdt dt*S('ribed a pulsation ‘n it. ' 

The long bones are tender; leukamiic tumors are lare but there 
tender localized sA^ellings, partn*ularl} on the ribs, whh'h yield to, pJT 
The puUe is usually rapid, soft, (onipresMble, ))ut often full in V 
The veins may be large and full, and jiulsation in thf^|<^of tbo 
arm is (*ominon. IVmard tlie elose <i*denia may occur in itte feet or 
anasaria. JJtPinorrlnige is common. Th(*re may la* most extensive ptir| 
or hivinorrhagic exudate into pleura or peritoneum. b][)istaxis is i" 
fr(‘qnent form. Ilaiinoptysis, bivmaturia and inti'htjiial liiemorrhage 
Bleeiling from the gums may be present. lla‘niat(*mesjs proved fatal 
of our cases, and in a third a large cereliral hmmorrliage rajiidly kille 
Local gangrene may de^eJoJ>, with signs of intense ion 
fever. " Thei¥e^«:q^\£ry few jmlnfionary sMiiptoins.' The idlimidbeas <54bri 
due, as a rule, ,to«*ihe amemia. Toward the end Iher^^h^^ 
lungs or pneuin^pia, Oastro-inieslinal symjitoms ard'J^lft'rjly 
and \omitiiig-arc early features in some cases, and dianhoea may hie 
some, even fatal. There may be a dyb(»nterie process in;th^ Colon. 
rarely OCf*urs, Asc'ites may be a promineni sunptom, j[^ji[cbably tlt^ 

splenic tumor. A leukienih* peritonitis may occur, di^t|tb involvomient of 
th^ m^tubraucs. ^ ^ lUtriyTPlSy^^ 

nervous aystern is not often Involve a, and throutf^t J^ iShe 

Heada(*he, dizziness, apd fainting spells ar>e present ^ 




to pi*€ssur€ of a leukjemic tumor on the cord. There is a peculiar 
due chiefly to the extravasation of blood, but there may be aggrega- 
leucocytes, forming small leukajmic growths. Optic neuritis is rare, 
is frequent ; it may appear early and possibly is due to haemorrhage, 
tures like Meniere’s disease may come on suddenly, due to leukaemic in- 
Plilrfttion or haemorrhage into the semi-circular t^anal. 

ifv ^he urine presents no (‘onstant changes; uric acid is always in excess. 

is present in many cases, sometimes at the onset. It may persist 
’ior W^^ks. The cause is thrombosis of the veins in some cases. 

4 :, FiBtJer was present in two-thirds of our series. Periods of pyrexia may 
j^ternate with prolonged intervals of freedom. The tem})erature may range 
102® to 103® F. 

Blood , — In all forms of the disease the diagnosis must be made by the 
amination of the blood, as it alone oilers distinctive features. 

The striking change is an in(;rease in the leucocytes. The average in our 
(Iries was 298,700 })er ('. mm., and tlie average ratio to tlie red cells was 1 to 
Counts above 500,000 c. mm. are common, and they may rise above 
ppi00,000 per c. mm. The pro})ortion of white to red (‘ells may he 1 to 5, or 
even reach 1 to 1. There are instan(*es in which the number of leuco(.*vtes 
iii^^eded that of the red (jorpuscles. The iiKTease is in all the forms. The 
.pblynuelear neutrophiles make up from 30 to 50 per cent.; both the small 
and. the large lymphocyies are increased; the eosinopliiles and th(^ mast cells 
sHowl-oth a percentagf^ and absolute increase. The abnormal cells, the myelo- 
range from 30 io 50 })er cent. Normoblasts and megaloblasts are ciom- 
mq4^ At first the red cell (‘ount may be normal, but sooner or later aniemia 
coxlii^^on, and the count may fall to 2,000,000 j)er c. mm. The color index 
is,^tjj^llj low. The blood plates are im^reased. (^harcot-T./(*yden (‘pystals may 
from the clots and Hie hamioglobin shows a remarkable tendency to 


Intervals. — It has long been known that the white cells 
fall to normal or even below. Jn a case in the Johns Hopkins Hospital, 
leucocytes diminished from 500,000 j)er c. mm. on Jan. 20 to 0,000 on 
S%1). and throughout the greater jairt of March were as low as 2,000 per 
This followed the use of arsenh'. With this the spleen may or may 
' " rcMUce. The same may o<‘cur spontaneously, but lias been frequently 
ii^;following benzol, radium and N-ray treatment. The question arises 
it is always possible in the aleukiemic intervals to diagnose the dis- 
the examination of the blood. In sonu*, cases the films are normal. 
Spl^fefe aleukaeipjic, phases unfortujiately an* only transitory. 

Leuk-emia. — L(*ss common, this occurs in acute and 

A. ,AguM XYMPHATic LEiJKiEMiA is the most terrible of all Mood diseases. 
B occurs in youi^er persons and more frequently in males. onset and 
course -the dlseasfe resembles an acute infection. Swelling qftthe tonsils, - 
ulcerative angina;, stomatitis, fever^ ha?morrhages and a rapidi^ anaemia are 

Dyspnoea, nausea, vomiting, and diarrhoea are not 
^ >.resemble_fulminant purpura, and cutaneous 

patient feels ill. The glands of the neA'% 
at death m*ay occur without marked aden- 



itis.. The spleen is usually palpable, rankly very large. Haemol 
the mucous membranes, and into the serous ‘sacs are common. Tlmi 
rapid, and cloath may occur within a week of onset ; more often in fr 
to six weeks. Remissions may occur and a case beginning acutely nmy'l 
for three or four months. 

LeukcewAii cutis, most common in this form, is characterized by j 
tumors in tlje skin, which may break down rapidly, haemorrhages, 
tion of the skin, and fever. The spleen and lymph-glands may be little, 
all, enlarged. , ^ V 

Tile hlood picture in the a(*ute form may give the only data for di^ 

The anaemia is rapid with the usual changes in the blood cells. The lei^cj 
are increas'd but less as a rule than in the myeloid forms. Counts of 100,0 
200,000 per c. mm. are frequent and the count may rise to above 1,000,0 
The distinctive feature is the predominance of large lymphocytes, usually C 
00 jicr cent. Atypical blood pictures may be met with — a mixed small, i 
large lymphocytosis, macrolymphoeytes and their variants. 

The (‘jilargemcnt of the spleen and lymph-glands is less marked 
the myeloid form. Lymphoid swellings in the mouth, throat and inte$;^ 
are common, and small tumors may be widely scattered on the serous. 33i| 
l)rancs, skin, in the lungs, and even in the nervous system. The bone-B 
is deep rod, but the changes depend much on the duratipn of the dise 
B. CmiONic LYMPHATIC LKrKxi<:MiA is less common. Its existencMlI 
been denied, but cases of three to thirteen years’ duration have been ref 
A patient of W. H. Drafier’s of N^ew York seen t(*n years after the oufjieiJbia; 
a sheaf of blood counts froiii every clinieian of note in Europe and the 
States. There was no arumiia, the leucocytes were 242,000 per c» mm., 
superfii'iaJ lymph-glands were enlarged and ihe spleen of moderate size. 

• It occurs in older persons, rarely, if ever, in ('bildreri; the general heal^ 
may he very good and ihe only inconvenience felt is from the bunches of 
larged glands. The spleen is rarely very large ; the mesenteric and retrupe^J 
toiH*al groups may form big tumors. After lasting two or more years 
syinploms may ('Ome on — fever, haemorrhages, stomatitis, tonsillitis. 
mentation of the skin, itching with urticaria and lymphomas may be pres^J^- 
giving a skin picture very like that of Hodgkin’s disease. The blood si 
at lirsi little or no anaemia. The leucocytes are usually above 

mrn. and very high counts are common. The small lymphocyt^^'^il 
dominate np to 00-90 per (‘cnt. The large forms are rare until 
stages when ameinia su])ervenes and the other elements show little 
change. 

111. Atypical LKtTK.i-:MTAs. — (1 ) Mixed leukfcmias; in nearly 
myWoid leukfBuiik a certain percentage of lympliocytes is present, whiel 
the end maj^e increased. 

(2) Cwj^ with atypical blood changes, such as a very high 
of eosinopi|B^, or a very high proportion of plasma cells. 

(a) Chhroma is an atypical lymphoid leukaemia in which the 
tumors have a greenish color. It is more common in 'SSI^phi^al^ 

frequent owing to tumor formation in the 
:,^cur chiefly in the skull, orbit, long bones, and 
typical picture of this distribution may be pr^nt 




ki^ES OP THE BLOOb-POKMING OEGATSTS . 

The nature of the pigmeht is unknown. The blood picture is that 


Leukancemia , — This term was invented by Lcube to describe a condi- 
^ show'ing features both of leukamia and severe antemia. Glandular en- 
^^^laent is usually present ; the onset may be like the acute types of leukae- 
and the Idood picture either of the lymphoid or of the myeloid type. 

— The recognition of the acute forms may be difficult, particu- 
those which begin with marked angina and cutaneous hiemorrhages. It 
not be until a blood examination is made or the glands enlarge that 
fiuspeion is aroused. The chronic forms are t^asily recognized. The enlarged 
i^leen, at oru^e suggests a blood count, upon which alone the diagnosis rests. 
B Siagnosis may be made by the ophthalmic surg(‘OTi. In the lymphatic 
brm, too, the diagnosis rests with the blood examination. One has to recog- 
pze that there are certain cases of se])sis with marked lymphocytosis, in 
^ich the white blood corpuscles may r(*ach 30,000 or 40,000 per c. mm. When 
regio|ial lymph-glands are involved this may raise a douhi. Infe(!tious 
annutdeosis may give difficulty; the a])sence of amvmia is important. TJn- 
, treatment with arsenic, radium or X-rays the increase of leucocytes may 
,^ptppear, but the differential c^oujit may still he (duiracderislic. » 
i^t^'Prognosis. — Recovery is practically unknown. The acute cases die wdthin 
months; the chronic forms last from six months to four or live years, 
br lunger. The chronic* lymphatic form is the most protracted. 

Aliociation with Other Diseases. — Tuberculosis is not un(*ommon. r)(K*k 
27 cases, in none of whicdi did the tuhc^rcnilosis show any special 
Intercurrent infeedion*^ as influenza, erysipedas, or sepsis may have 
il,^^|^rkab]e effect uj)on the diseavse. In a case reported by Dock, after an 
influenza the leucocytes fell from 3(17,000 to 7,500 per c. mm. A 
of antistrepioc'Oc'cic serum may do the same. 

‘^v'Sj^tnient. — Fresh air, good died, and abstention from menial worry and 


the imjjortant general indic*atioiis. The iudirafio rnorhi can not be 
treatment seems to influcmce the acute forms. There are (certain 


which have aji ijifluencH* U])0)) the c hronic forms. Arsemic should 
ii^^ys be given. Fowl(‘r’s solution caji ])e l)cgun in doses of three drops 
increased to the limit of tolerance or sodium (*a(‘odylate givcm by injection, 
has been usecl but should he given with caution and discontinued if 
is a drop in the red-'ccdl count. If Ihc' imml^er of leiu'ocytes decreases 
PMy, the drug should he discontiuuc‘d when they fall to ’■^5,000. The dosJ 
(4 c. c.) per day given in capsule's with olive oil. The X-rays and 
whiJ.p^.U 0 t curative, add niatcTially to tlu' duration of life. Thc^y 
l^d. npt used in the acute forms. The e\])osurc' should he over the 
loilg^ and care should he* takc*n to watch for any signs of 

%X8bmia. Th% usually cause* a marked drop in the leucocytes. Either may 
be UBed with arsenic or benzol administration. Kemoval of the spleen has 
been done after radium ,treat.meiit but the value of this is doubtful. Eecur- 
rence is to be expected after any treatment. V 




HODOKIjm DISEASE 




' ni. HODGEIK’S DISEASE 

Definition. — A disease characterized by enlargement of the lymp^gl]^ 
with anjBiiiia and a fatal termination. 

Anatomi('ally there is an iiuTease in the adenoid tissue of the glands, | 
liferation of the endothelial cells, formation of mononuclear and mx 
clear giant cells, the presence of eosinophiles, and thickening of the 
reticulum. 

History. — In 1833 Hodgkin recorded a series of cases of enlargemeiS^ 
tlie lym})hatic glands and spleen. From the motley group that Hodgkin d^ 
scribed, Wilks jiicked out the disease and called it ancemia lymphatica, Ot 
names, that have beeji given to it are adhiie by Trousseau, pseudo-UnJcoBn 
by Cohnlieini, getieralizrd lymphadanoma and vtalignaiii lymphoma. 

Etiology. — A widely sjiread disease, a majority of the (*ases occur in youj 
adults, and more frequiuitly in males than in females. Twins and sisters 
been known to he attacked. '^Ilie (^ause is unknown. Certain features sug 
an acute infection: the rapid (‘ourse of some cases, the association with 
irritation in the month and tojisils, the frequency with which the 
starts ill the cervic al glands, the gradual extension from one gland grop^ 
another, and the recMirring exacerhations of fever. Bpnting and Yat^} 
scribed a diphtheroid oj’ganism wilh which they produced in the monl,^ 
chronii* lymphadenitis (-iiniiially resembling Hodgkin's disease. Possiul^i^ 
disease is a spirillosis — in favor of which are tlie eosinophilia, the pr 
of eosinophilic* (*ells in Hie* glands, and Ihe influence of arsenic. Steriife 
suggested (liat the disease was a spe(*ial form of tuberculosis; but tho 
tological changes are ebnraet(*ristic, tubereit* bat'illi are not present in 



complicated cas(‘s, the tuberculin test may be negative, and when 
tuberculosis ajijicars to be a terminal infection. 

Morbid Anatomy. — Tlie superlicial lyinffli-glands are extensively 
volved, and from the cervi(!al groups tb(*y form continuous chains uniti^"' 
'*®1;he mediastinal and axillary glands. 'J'he masses may pass beneath the 
toral mus(*lcs and even lieneath the sea|mhe. Of tlu* internal glands, tl^^;J 
of the thorax are most often affecttMl, and the tracheal and bronchial 
may form largo masses. The traebea and the aorta with its branches 
be ('ornpletely surrounded : the veins may be (*om])ressed, rarely the 
(ftself. The masses perforate tlie sternum and invade the lung deeply/ 
'^retroperitoneal glands may form a continuous cliain from the diaphragi 
the inguinal canals. They may (*om])ress the ureters, the lumbar and 
nerves, and the iliac v<*ins. Tli(*v may adhere to the broad Hgamtmt i 
uterus and simulate fibroids. At an early stage the glands are soft 
tic; later they may become, firm and hard. Fusion of contiguous 
not often occui, tmd they tend to remain discrete, evien after attaining U; 
size. The eapfiule may be infiltrated and adjacent tissues invaded. On sefdr 
tion the glaqd presents a grayish white semi-transliicerit appearance, broken 
by intersecting strands of fibrous tissue; tln^re is no ci^eation or necrosis un- 
le^ A Becondary infection has occurred. 0;r\ 

The spleen is enlarged in 75 per cent, of tlie case||?|^'j^ontig children the 
enlargement may be great, but the organ rarely tte 





mPIHiaijr ieti)i:asmia. In more than half of the cases lymphoid growths are . 

The marrow of the long bones may be converted into a rich lymphoid 
1^1$, The lymphatic structures of the tonsillar ring and of the ’'intestines 
show marked hyperplasia. The liver is often enlarged, and may present 
P^fcttei^d nodular tumors, which may also ot^cur in the kidneys. 

— The studies of Andrewes and of Dorothy Keed show a very 
|b<feaeteristic microscopic picture — proliferation of the endothelial and reticu- 
1^ teHs, with the formation of lymphoid cells of uniform size and shape, and 
SsaaSa^eristic giant cells, the so-called lymphadeiioma cells, containing four 
or tbore nuclei. Eosiiiophiles are always present, and ])roliferation of the 
^broma leads to fibrosis of the gland. The difference between the soft and 
pard forms depends largely upon the stage. When tuberculosis occurs as a 
liscondary infection the two processes may be readily dislinguisbed. 

1^;; Symptoms. — A tonsillitis may precede the onset. Enlargement of the 
fervical glands is usually an initial feature; it is rare io find other super- 
«aal groups or the deef)er glands atta(*ked first. Months or even several years 
elapse before the glands in the axillae and groin become involved. During 
’^at may be called the first stage the patient's general condition is good; 

anaemia comes on, not marked at first, but usually progressive. Inibe 
;in|ciority of cases the spleen is enlarged, but it never reaches tlie dimension 
of l^e leuksemic organ. There may be very little pain ujitil the internal 
glands become involved. The lymph-nodes of <he thorax and abdomen are 
frequi^ntly affected. With swelling of the mediastinal glands there are cough, 
dyspnea, and often intense cyanosis, with all the signs of intrathoracic tumor. 
JTheije may be moderate fever. Bronzing of the skin may occur, apart from 
the aae of arsenic. Pruritus may be present and boils and echthymatous blebs 
ma^ lOCcu^. The blood shows a se(‘ondary anamiia, sometimes witli a mod(*rate 
ISSE^i^Sy^oais. The leucocytes show no characteristic changes. There may 
1^ ia Moderate eosinophilia and, as the anaemia progresses, nucleated red cells 
and toward the end there are instances of a great increase in the 
As the disease ])rogresses there is marked einacdation with 
^thenia, and sometimes anasarca. This represents tJje common course, but 
th^e are many variations, among which the following are tlic most common : 
iV (<*) An ACUTE FOUM has been described. In one case beginning, like so 


cases of lymphatic leukaemia, with angina, the whole course was less 
ten weeks. Ziegler mentions two cases of death within a month. 

Localized Fokm. — The enlargement may he localized to eertain 
in the neck, groin, retro})eritom«am, or thorax. Some of these cases 
great difiSculty in diagnosis, jairticularly if tlicre are febrile paroxysms 
W^jisligM inimlvement of Ihc external groups. The disease may be confined 
a year or more before there is any extension. The localized 
medi-jlBtinal grftup often presents a remarkable picture — pressure signs, pain, 
iortifiopnoea— *and, unless there are other groups involved, or enlargement of 
the spleen, it may be d^ult to make the diagnosis during life. 

(c) With Belapsiisfo Pyrexia. — To this remarkable form Pe| and after- 
ward Ebstein called attention. MacNalty made a careful study of this re- 
markable syndrome, ^^^elapsing pyrexia may occur in cases with involvehalimt 
.of the int^nah gliLud)^ ildne, or, more frequently, with a general involvement 
of j^oupB. ^^S^^wing on a period of low pyrexia, dr of normal or 




.-, '^^'‘:mmKr 

sutaormal temperature, there is a steady, rise occupying two %. 
a maxiimim, which may reach 105®* For about three daye’^tfaO’l ^ 
remains at a high level, and then there is a gradual fall by ly^.1 
about three days, and the temperature then becomes sub*nornSa 
Nalty). An afebrile period of ten days or two weeks then ojpeurs, 
lowed by another bout of fever. This may be repeated for many ^ 

In one case* the pyrexia lasted for exactly fourteen days for many i‘ 
paroxysms. During the fever the glands swell and may become vN 
This febrile form may occur with involvement of the internal glands ;] 

In one patient whose cervical glands had been thoroughly removed 
typical Pel-Ebstein ])aroxysm8, and we could find no enlarged glands^ j 
or external. 

(d) IjAtent Type. — Ziegler called attention to the importaufi^ ol i 
form, in which aniemia, fever, and constitutional symptoms may be 
w'ith enlargement, of the internal glands. In one case the rettoperii 
glands alone were involved. Symmers reported an instance lU whit^l 
glands and the hilus of the liver were attaciked. 

(e) Splenomegalic Form. — Enlargement of the spleen is present’ 

large proy)ortion of cases. Whether or not there is a type involving the 
wilhout the lymph-glands is still a question. Formerly many cases of, 
enlargement of the s])leen with or without anaemia were spoken of as 
leul'wmia splenica . It is not improbable that the disease may origi^ 
the lymphoid tissue of the spleen, and cases have been reported by 
Symmers, Warrington, and others. It is very difficult to distinguish'^ 
cases (‘linically from the efirly stages of splenic anaemia. _ 

(/) LYMPllOGRA^M’LOMATC)Sls. — The skill lesions may be in the rare 
of a true lymphogranulomatosis or show r wide variety of changes. Amo^l 
these are: pruritus, urti(;aria, (pdema, ])etechiaL‘ and marked pigmentation*; 

(g) Lymphadema osstum luis been described — in w^hich there have.bjbfen^ 
multiple bone tumors of the bone marrow and y)eriosteum with enlarg^cn^?; 
of th(j glands and sydeeii. How far these should he grouped with Qodghiu’l^ 
disease seems very doubtful. 

Diagnosis. — (n) Ttiberculosjs. — In the case of enlargement of 
on one side of tlic neck in a young ])erson, it is often not easy to fin 
whether the disease is tuberculosis or Hodgkin’s disease. Two points si 
be decided. First, one of the enlarged glands should be excised and 
fully studied. Tiie histological changes in Hodgkin’s disease differ malrl 
from those in tuberculosis. SecondJ^, tuberculin should be used if the 
is afebrile. In early tuberculous adenitis the reaction is prompt and 
In the later stages, when many groups of glands are involved and 
well advanced, the tuberculin reaction may be present in HodgkWa’^]^|^ei|Ei^|| 
but even then the histological changes are distinctive. Other 
noted are the tendency in the tuberculous ad^3aitw to coaleseen^ 
glands, adhesion to the skin, with suppuration, etc., and the 
tuberculosis of the lung or pleura. There is a form of ^heralized tubereuli^' 
adenitis'! which occurs particularly in negroes and SHntdatee Sodglcha’s 
ease^vtf'itb enlargeinent of the gland groups in the neqk, .and axilla,f 
never perhaps so much as in HodgkinV disease,. mj^^ 
There is irregular remittent fever, not with the cdurfe 






or THE lii06l)*f^RMING ORGANS , ‘ 

protracted, and at autopi^ only the lymph-glands may be found 

' Lettk^mia. — T he blood examination gives the diagnosis tad diffi- 
1^^ .tu^ises only in the cases of leukaemia in which the leucocytes decrease 
a time become normal. Histologkially there are striking differences 
the structure of the glands in the two conditions. 

LYMnio-SAiJCOMA. — Clinically the case may resemble Hodgkin’s dis- 
K^;^ry closely, and in the literature tlu^ two diseases have been confounded. 
Bi^;, glands, as a. rule, form larger masses, the capsules are involved, and 
structures are attacked, but this may be the cjase in Hodgkin^s dis- 
Pressure signs in the cliest and abdomen are more common in sarcoma, 
^pt thO most satisfactory mode of diagnosis is by examination of a gland. 
BOoikrse. — There are a(;ute oases in which the disease advances rapidly and 
|Mth follows in a few months but, as a rule, it lasts for two or three years, 
p^arkable periods of quiescence may ofvur, in which the glands diminish 
the fever disaj)}>ears, and the general (‘OTidition improves. Even a 
|ra|;e group of glands may almost com])letely disappear, or a tumor mass 
neck may subside while the inguinal glands are (‘iilarging. ITsually 
il^^b^xia with anaemia and mdema ])re(*e(les d(‘ath. A fatal event may occur 
l^^^.from great enlargement of the mediaslinal glands. 

I-V — When the glands are small and limited to one side of the 

li^pk, operation should he advised; even wdien both sides of the neck a^(^ in- 
K there are no signs of mediastinal growth, operation is justifiable. 
I^e oogurse of the disease may be dela 3 ’ed, even if cure does not follow. 
;¥v,,|^ium and the X-rays do good in selecded eas(‘s. C'ertainly the glands 
fiiye Been r'dnced in size, hut there is no proof of a complete (uirc. Other 
ij^atment of the glands seems to do but little good. 

Awnic is the only drug wliich lias a positive value and in some eas(*K 
Ife'^ects on the glands are striking. It may be given in tlie form of Fowler’s 
ebllitibn in increasing dos(*s or as sodium caeodylate (gr. i-ii, 0.0(1-0.12 gm.) 
intli^Wlscularly or intravenously daily or every S(‘eond day. Ill effects from 
tetger doses are rare. (Quinine and iron are useful as toni(\s. For the 
pains morphia should lie given. 

K IV. PURPURA 

,,Sfectly speaking^, pur] >ura is a symptom, not a disease; but under this 
conv^^jiientiy arranged a number of affections characterized by ex- 
,lh^> skin. At jirosent a satisfactory classifi(!ation 
maTO# Some grou]) all forms under the designation hmnorrhagic 
b that intermediate forms link the mild purpura simplex 

tad the most intense purpura haemorrhagica. For a full discussion see 
Pratt’s article in our Sydew of Medicine. 

The purpuric spots varY from 1 to 3 or 4 mm. in diameter, ^l^hen small 
and jpin-point-like thi^Tj.^^ (jailed petechias when large, they ar(r^toovm as 
eccliyino^s. Ai^ first ^OTfeht red in color, they darker, and gra4fei^^ 

^de,. to brownisfi ,^ta|^i^i|^hey do not disappear b^j^ssnre. '•« 

The following h a ]^i^||ponal grouping of the cises: 



Symptomatic l^crpura. — (a) iNFSckotrs. — In 
maU|mKlTi1^ inl^e'last affection), ecchl 

In typhus fever the ri^h is always purpuric, 
scarlet fever, and more particularly smdl-pO;?v..^nA .gereb^^^^ 
each a yariety characterized by an extensive purpuric rash. ^ . 

(6) 'l\)xic. — The venom of snakes produces extravasation of bloo^J 
great rapidity — a condition carefully studied by Weir Mitchell. Certain:^ 
cines, particularly (copaiba, quinine, belladonna, mercury, ergot, ani^ 
iodides may he followed by a petechial rash. Purpura may follo'W 
of small doses of iodide of potassium. A fatal event may be cau^- Sj 
small amount, as in a case reported by Stephen Mackenzie of a 1 

died after a dose of 2^/^ grains. An erythema may precede the ha 
It is not always a sirnjde purpura but may be an acute febrile erj^ion| 
great inhuisity. Workers with benzol, used as a solvent for rubber,.may 
severe purpura, (^ases such as those re})orted by Selling have been in.J 
nection with the coaling of I in (*ans, while the Swedish cases occurred J 
the manufacture of hie vile tires. Under this division comes the purpura^ 
associal<‘<l with jaundice. 

(c) Uaciikctic. — U nder this heading are best described the inst 
purpura which occur in caru.'cr, tuherculosis, Hodgkin’s disease, 
scurvy, and in the debility of old age. In these cases the spots are.^ 
confiiK'd to the extrcmiti(*s. They may be very abundant on the low^^ 
and about the wrists and hands. This constitutes the commonest/ 
and many examples can be seen in the wards of any large hospital. 

(r/) Xi:ru()Ti(’. — One variety is met with in (*asos of organic dTseiSMSW 
so-called myelopathic purpura, s(‘en occasionally in tabes dorsalis, particul^ 
following atta(‘ks of the light]] ing ])ains and. as a rule, involving the 
the skin in which the pains are most intense. Cases ocvur in acute 
and oc(‘asio]ially ii] severe neuralgia. Anoth(*r form is the remarkable 
ieal condition iii whiidi stigmata, or bleeding points, appear upon the 
(c) Mkciivmcxl. — T his is most frequent with venous stasis, as/ 
paroxysms of whooping cougli, in epilepsy and about tight bandages, 
Arthritic Purpura. — This form is (*haraedeTiz(‘(l by involvement 
joints. It is usually known, therefore, as ‘‘rheumatic." though in ’*''alit^?| 
evidence for tliis is not conclusive. Of eas(‘s of purpura aniilyz^l 
Steplien M^ickcjizie, (51 had a history of rheumatism. It seems uiotj, 
factory to use* the designation artliriti(. Tliree groups may be recognize 
in) IM uin uA sixhm.kx. — A mild form, often known as purpira 
is most common in children, in whom, xvitli or wdlhqnt jBUrticidar paiij 
puric spots appear upon the legs, less commonly upon the trunic| 

As pointed 'Out by Graves, this form may be asi^ciated with diajri 

disease is seldom severe. There may he loss oU^petlte and 

Fever is not, as a nilc*^ jwscuit, and tlie patients in a w^eek OT.teA ( 

TIsuffly regarded as rheumatic, and assoiMated,'2[i;6ome instances, 
idtrc/irjiii yet in a majority the arthrl^ is lighter thau ih^rheu- 

mafic iSviSf and ho other .manifestations are present. The average du^tion 
is^Jpb'to four ,^gekp^but>^ere are chronic cases la^iig year Vr miTre. ' 

i?^a«e),---This is 

ncs greatly in; 


(6) Pl'ip'URA RHErMATUXV 

characterized byjiiultijpl^arthritis and an erup;^ 


PiS ' 



ss ^onwomim oeganiS 



sonlietimes purpuric, more commonly associated or 

tJiema exudaiivutn. The purpuric spots are of small size and appear ^ 
sive crops. The disease is most common in males bet\s^een^the ages 
and thirty. It not in^^equently sets in with sore throat, a fever 
81 ® to 103®, and articular pains. The rash, which appears first on the 
about the affected joints, may be a simple purpura or show ordinary 
ial wheals. In other instances there are nodular infiltrations, not to 
fj^tihguished from erythema nodosum. The combination of wheals and 
the purpura urticant, is very distinctive, Mu(;h more rarely vesica- 
met with, the so-called pemphigoid purpura. The amount of oedema 
/Variable; occasionally it is excessive. These are the (*ascs described as 
purpuric wdema. The temperature range, in mild cases, is not high, 
ly reach 102° or 103° F. 

e urine is sometimes reduced in amount and may he albuminous. The 
affections are usually slight, though associated with mucli })ain, par- 
as the rash comes out. Relapses may oc(mr and the disease may 
at the same time for several years in su(*(*ession. 

V ■ Th^ diagnosis of this form rarely offers difficulty. The association of 
Multiple artiiritis with purpura and urticaria is very characteristic. 

' T It is thought by most writers to be of rheumati(* origin, and certainly 
some of the cases have the characters of rheumatic fever, plus purpura. Ry 
"many, however, it is regarded as a special affection, of whitdi the arthritis is 
a manifestation analogous to that which occurs in ha'nio])hilia aaid S(‘urvy. 
The fr^uency with whi(‘li sore throat precedes the attack, and the occasional 
{OCCuriTjrace of endocarditis or i)oricarditis, artj suggestive of rheumatic 
ffever; ^ ■■ 

i;. The pati^^iits usually do well, and a fatal event is extremely rare. The 
symptoms may [>ersist and give trouble. In sonu' instances necrosis 
‘attjdiS^nghing of a portioii of the uvula have followcnl. 

Visceral Lesions jn rnuTUA. — In any form of ])urpura, in the ery- 
themas, and in urticaria riser ml lesions may occur, (a) Gaslro-wlrslinnl 
pain, vomitijig, inehvna, and diarrhma. The attacks have often been 
mistakmi for a])pendicitis or ijitussusce])tiou, and at o])eration the condition 
been found to be an acute scro-ha*morrhagie iidiltration of a limihMl 
the stomach or bowel. Identical aita(*ks occur in angio-neuroti<*, oiderna. 
ilutuiSsusception has occurred with j)urpura. These crises may occur for 
in children before an outbreak of })ur])ura or urticaria gives a (due to 
'nature. (6) Enlargement of the spleen is usually ])resent in these cases. 
v|l!^ ^25t^mtnam and acute nepliritis may 0 (icur and form the most serious 
<^/which seven cases in the series died {Am. J. Med. Sc., Jan., 
Th0 (^^bination of purpura with colic is usually spoken of as Hen- 
ocli^s purpuri. 

Ohrfmic Timrpura. — For years patients may have outbreaks of purpura 
without serious symptoms. One patient was practically never free from spots 
somewhere on the skin fot thirty-three years, during which time she had had 
several severe attacks of; nose-bleed, during which the purpura inotfNMed 
greatly. Another patieM^had recurring purpura on the legs for many 
vwith great pigmentetiem'^j^^ thickening of the skin. Tbei^ is a form of iifc"; 
termittent purpura witK^macks over long series of years, 'm loi% as twenty, 










somet^eB only on' the skin, at other tni^s with inv<itenfent 
membranes (Eisner). 

, l^pura hemorrhagica. — Under this heading (or thromb ^ 
coihe"oa3bs 6T ver^everF*^pu with haemorrhages from the 
brane s. The affention, morbus rnmulosus of Werlhof, is most commi 
young and delicate individuals, particularly in girls; but the diseasse^^ 
attack vigorous adults. After a'Tew days of weakness and,. 
puric spots appear on the*"Sm and rapidly increase in number 
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MIAN NOMI. 
NUMUR'O# 
wHiri 
CORPUMLfI 




BLACKfitED CORPUSCLES. 


BED, HAEMAQLOBIN, 


BLUE, COLORLESB CORPUBOUl* 


Chakt 'J'fiE Rapiditv wttu wmrii An.^5:mta Ts Pkoditced is Purpura 

KUAGICA, AND THK (UllADUAL UeCOVERY. 



Bleeding from the niinmis surfaces sets in, and epistaxis^ intestinal 1 
rliage, Inennituria, and ha‘nioj)tvsis may cause profound anaemia. Degtfa 
t ake place from loss of blood or from haunorrha^ into the bramTv^^pP 

disease. In favoad^e^easeTthe course; 
ten days to two weeks, but the average dunitiouria two months and 
(?hronic forms;which persist for years. There are mstanoes of purpuri hiSstt^ 
rhagioa of great malignancy, which may prove fatal within twenty-f(i^Tjhout| 
— purpum fulmmam, Thi^ form is most common in children, ia .^^a^er- 
hsedi chiefly by cutaneous haemorrhages, and death 
' ing takes place from the mucous membranes. ^ ^ 

In the diagnosis of purpura haemorrhagica exdudk 



lES OP tHK 




ORGASrS 


ieh may be done by the previous history, the ci|cuinstanees lindpr . 
disease occurs, and by the absence of swelling of the gums. The 
ant forms of the fevers, particularly small-pox and measles,^ arc dis* 
led by the })rodroines and the higher temj[)erature. As regards the 
blood features, the blood plates are markedly decreased, there? fs pro- 
bleeding time and a iion-retractilc soft blood (dot. In the other pur- 
the bloocl plates are normal. The special ])oiut8 in the diagnosis from 
ia are considered under that disease. The possibility of mistaking 
ie forms of Iculc(V7nia for purjjura should be kej>t in mind. 

'^^Mtxnent. — In symptomatic purpura attention should he paid to the 
s under which it occurs, and measures should be employed to inereaso 
sliwgth and to restore a normal blood ('ondition. Toiiii's, good food, and 
ih air meet these indi(*ations. The patient should always he at rest in hed. 
the simple j)urpura of childnm. or that associated with artic'ular trouble, 

‘ mic in full doses should he giveji. \o good is obtained from the small 
IS, but Fowler^s solution should ho pushed freely uniil ])hvsiological effects 
obtained. In peliosis rheuTnati(*a sodium salicylate may he given with 
jcretion. It does not seem to have any spe(*ial control ov(‘r the ha'inorrhages. 
Aromatic suljdiuric acid (ITtxv-xxx, 1-'^ c. c.) may he given three times 
hut oil of turpentine is ]>crhaps the best remedy, in 10 or ir)-miiiim 
e c.) doses three or four times a day. The calcium salts, preferably the 
iJ^jptate, n^ay be given in doses of 15 grains (1 gm.) three or four times a day 
li&c a few days. In hh'eding from tJie mouth and nose the inhalation of 
irrigations with 2 per (^ent. gelatin solution, and epinephrine 
tri(Hl. The last remedy has often acted promptly. The treatment 
ievere forms is the same as that given in hiemophilia. The iiitramiis- 
lii^J^f^tojection of :20-40 c. r, of cit rated blood is a useful measure in severe 
Splenectomy has hc^cn su(‘(*essful in j>urpura hiemorrhagica. 


II.l^MOKRUACIC DISKASES OF THE XE\V-150HN 



Haemorrhagica Neonatorum. — The child may I'e horn healthy, 
may be sigjis of luemorrhagc at birth. Then in a few days there 
^ ejeteusive cutaneous extravasations and bleeding from the mucous sur- 
and from the navel. The child may become dee})ly jaundiced. The 
^^ortem shows numerous extravasations in the iniermil organs and exten- 
^philitic changes in the liver and other organs. 

lemie Haemogiobinuria ( irh/r/,W\s JUstuisv). — Jljcmoglobinuria in the 
lirn, whi^-iNJCfiaioiitaily o(‘curs in epidemic form in lying-in institutions, 
appeti which sets in usually about tlie fourth day after birth. 
befd?(^es jauuditjed, and tliere arc marked gastro-'intestinal symp- 
toms, with fev^ir, jaundice, rapid respiration, and sometimes cyanosis. The 
urine coiitams atbumin and blood coloring matter — incdluem'hglobiu. The dis- 
ease has to be distinguished from the simple ict(M‘us neonatorum, with which 
there may sometimes be: blood or blood pigment in thi* urine. The post 
mortem shows an abse^db of any septic condition of the umbilfeal ; vessels, 
but the spleen is fiWoHei^#nd there are puii(*tiform hicmorrhages in 
parts. Some cases marked a<*ute fatty degeneration of the itl[^, 

ternal orgautr^:*^® disease. 



nforbus n}aci]i|^U8 Neonatorum.— Aj^rt from visceral hm 
result of injuries at birth, bleeding from dne or more of the sux 
uncjmmoii in the new-born, particularly in hospital practice, 
occurred in 6,700 deliveries (C. \V. Townsend). The bleeding may 
the navel alone, but more commonly it is general. Of Townsend^s ( 

20 the blood came from the bowels, in 14 from the stomach, in 14 fromj 
mouth, in 12 from the nose, in 18 from the navel, in 8 from the navel m 
The bleeding begins witliiii the first week, but in rare instances is de]| 
to the second or third. Thirty-one of the (tases died and 10 recovered., 
disease is usually of brief duration, death occurring in from one to seven 3^ 
The temperature is often el(*vated. The nature of the disease is unfcubv 
As a rule, nothing abnormal is found post mortem. The general nature 
the affection, its self-limited (‘haracter, the presence of fever, and th;^ 
prevalence in hospitals suggest an infectious origin (Townsend), The ble 
ing may be associaled with intense hjcmatogeiious jaundice. Not every, 
of bleeding from the stomacli or Imwels belongs in this category. Ulce 
the (usojdiagiis, sfoina<*li, and duodenum liave been found in the new-^ 
The cliild may draw Idood from flic lireast and subsequently vomit it, 
Txuatment. — The most useful measure is the intramuscular injec 
fresh or cjitrafed human lilood in amounts of 20-40 c. c. This shou 
repeated every four to eight hours if the haemorrhage continues. 


Y. HAEMOPHILIA 




Definition. — A disease characterized by defudency in the thromti 
substaiK'os, thereby rendering the individual lialile to sc^vere and recur 
ha?morrhages, Tlie defect is hereditary, (‘Oiitiiied to the mah* sex blit triai ^ 
mitted liv the female alone. 

History. — Our knowledge of this remarkable condition dates from 
Avheii rlohn (^ Olio, a Philadelphia physician, published “an account 
ha?morrhagic disposition ociuirring in cc^rtain families.'" and first used 
word '‘bleeder.'’ The works of (Jrandidi^'r and of Wickham Legg give, i 
clinical details, and the monograph of l-Julloch and Fildcs (Dulan & 
London, IJUl) presents in extraordinary detail every aspect of the disease, 
Distribution. — A majority of the cases liavo been r(q)orted from Ger 
Swdizerland, and the United States, .lews are sup})ose(l to he more nroue'l 
the disease, but this Hulloch doulils, and he disc-rcMlits the negro cases. 

Sex. — B ulloch and Fiidcs claim to have establialied the fact of imiU'y 
in females, denying the authenticity of all the published cases 
none of the families of bleeders ... do wo tiruU^py unequivocal, ev 
abnormality in the w’omcji, that is to say, ahuormaiity beyond 
might be expected in any collet tioii of females \tiiS:eh at random.^^ . . 

iKliEUiTAijroE. — Otto pointed out in bis original paper that wbilo the:' 
females do not themselves Weed they aloiu* transi^it the tendency, 0| 171" 
recor&sj^'lhstances of transmissio]i, 160 conform ^’law of Nasse^^ that 

the,.jiiJ^ljase is transmitted by the unaflet ted fenialt^:*^^^ conductor^^ (BuL 
.^.Ipeh and Fildes). They explain the II exceptions|^|[:ij^0Ue,lU;de^tt^^ the dis-, 
ease is not caj)abl^ of being proi)agated through with- - 



msmaEs of the bi^ood-forming organs 

R onsirable inheritance is very rare. It is the' best iHtistration*in mail 
mited inheritance, the mechanism of which has been ’VC'orked but bo 
Uy by Morgan and his pupils in Drosophilia. 

Ogenesis. — The blood looks normal. Delay in the coagulation time, 
» or even 40 minutes, and imperfect clot formation are the outstand- 
features. In contrast to purpura ha?morrhagica the platelets are normal. 
pPltee essential defect is a congenital inability to produce a proper thrombin, 
l^rough the agency of which the fibrinogen is converted into fibrin. Sahli 
pSrst, suggested that the disease was due to a deliciency in the thrombokinase. 

may be classed as one of the ferment-deficiency diseases, with a strong 
iJhereditary association similar to other ferment-doticiency diseases such as 
^Icyetinuria, alkaptonuria, etc.” (Vines). The deliciency is relative, not abso- 
and is on the organic side of the clotting mechanism, and not in the in- 
'^U^Tganic side, e. g., due to lack of calcium salts. One of the difficulties in 
'Explaining the bleeding in hac'mophilia is the fact that the luvmorrhage con- 
Itmues in spite of the presence of clots in and about tlie wound. Addis be- 
lieves that a higher amount of thrombokinase is re({uir(‘d to ])roduce rapid 
clotting in ha?mophilic than in normal blood. In a wound, coagulation may 
occur only in those parts, as at the side, wh(*re tlie concentration of this ma- 
terial is highest; but the clot itself prevents the addition of further quantities 
of the thromliokinase from the tissues, and wlien the quantity of thrombin 
set free from the primary clot is insulficicnt coiiijdefely to coagulate the blood 
in the centre of the wound, the bleeding may (‘ontinue indefinitely. 

Symptoms. — ^^The cardinal symptoms are three in number ... an in- 
herited tendency in moles to bleed*' (Bulloch and Fiides). A trifling in- 
jury, of no moment in a Jiormal person, determines a hannorrluige, which 
l^B no tendency to stoi), but tlie blood ti’i<'klcs or oozes until dcatli follows 
or there is arrest. The bleeding may be external, iiiftoMial, or into joints. 
A majority of the attacks may be trailed to trauma, but sjionlaneous bleed- 
ing may 0 (<ur. Tlic lialiilifv is first noticed in early childhood and persists 
to adult life, gradually diininishing and eventuaJJy clisa]>]>caring, sometimes 
about puoerty. Tooth extraction is a ('omnioii (*ausc. Epistaxis is frequent, 
heading the list in Grand idler's scries of 331 cases. Other localities were: 
mouth 13, stomach 15, bowels 3(>, urethra Itb lungs 17, and a few instances 
of, bleeding from the tongue, finger tips, tear papilla, eyelids, external oar, 
Tulva, navel, and scrotum. Trivial operations, as circumcision, have been 
follov;ed by fatal lunmorrliage. Abdominal colic, due to bh*eding into the 
intesunal wall, ^juay occur us in Henoch's purpura. The diagnosis of appen- 
dicitis may be made. 

. Semarthrosis, due to bleeding from the synovial membrane, and peris r- 
ticular bleedings are commoji. The onset is rapid with marked swelling and 
a variable amount of pain. The knee or el})ow is most commonly attacked, 
and the affection has been mistaken for tuberculosis or for an acute septic 
infection. Kbnig distinguishes three stages — haemarthrosis, panarthritis, and 
deformity. 

Elrevention. — ^The women of bleeder families should not marry or marry- 
ing, the}' should not bear rhildreji. Males may marry safely. 

, jOdagBOSia. — The mor^^raph by Bulloeh and Tildes should be read by all 
who-^ahie accuracy of o^rvation and investigation. Forms of bleeding are 



' ' BiQI/tCYTH^MTA ^BA; 

so common that, jt is a simple matter to construct a pedigree" 
inhet^ited “haemorrhagic diathesis/' It is essential for the diagnoeif ,1 
indiyidual should have been more or less subject to bleeding fron; yi 
parts throughout his life. “No solitary haemorrhage, however inexpticjil^ 
should, in our opinion, be regarded as haemophilia; it is necessary to 
that the individual has been repeatedly attacked, if not from birth, 
infancy^^ (Bulloch and Fildes). There is no method by which we can de 
mine the deficiieiuty of the organic ferment on which tlie bleeding dependBUt 
In the diagnosis from purj)ura haemorrhagica the following points 
important. In ha^mopliilia puncture of the skin rarely causes hapmorrhage; 
purpura it usually does ; the number of blood plates is normal in hsemophiilx^ 
much reduced in j)urj)ura; the coagulation time is prolonged in haBmophilki-sj 
(but not constantly so; it may be normal between attacks), normal 6r nearly J 
so in pur])ura; the “bleeding time^^ is not prolonged in haemophilia, muc|t5 
prolonged in j)urpura; in hannophilia the blood clot retracts normally 
not in purpura; the ap])lication of a tourniquet to the upper arm is witho^| 
result iji ha*mophilia but in purpura results in the formation of petechias,^:; 
the forearm. As regards heredity, it is well to remember that there are 
of hereditary purjuira, some l)eing found in hsemophiliae families. o 

In preveniiori every effort should be made to avoid trauma and active 
games are forbidden. Operations should be avoided if possible. The giving 
of cahdum lactaic' and tliymus gland extract at intervals has been advised, r ,. 

Treatment. — Treatment (*ojisists in an attempt to supply the missing;, 
substance l)y tlie injection qf serum or transfusion. A most useful measure, 
is the sul»(-iitaiieous or intramuscular injeciion of fresh or citrated hiittwffii ^ 
blood in doses of ?() to 40 c. c. Previous testing is not necessary. Fresh blood 
or serum from aiiiinals, such as the horse or rabbit, is also etfective given sub- 
cutaiieously in the same dosage. The injection should be repeated every 
twelve hours while necessary. The use of fresh anti-di})htheritic serum may. 
be effectual. With o])stijiate bleeding and severe amcmia traiisf ’sion should 
be done. For surface haunorrhage, compression should be employed combined 
witli th<' jfpplh'ation of various substances, as epinephrine (1 1 ^ 1000), 
co('aine (/> ])er cent.), or fresh blood or serum. The last has been injected into 
or aroujid the wound with advantage. In arthritic luvmorrhage, 0}>errtion is. 
coni raindi('at(*d but aK])iration may be done for excessive etfusiou, as needle, 
puncture does jiot bleed as a rule. Tlie joint sliould be kept at rest in the, 
acute stage and ]»assive motion liegun as soon as this is over. 


VI. POLYCYTHZBMIA VERA, EEYTHRiEMIA 

(Var/ufz' Disease, Osier's D^ease) 


Definition. — A s,ymptom-com})lex characterized by cyanosis, polycytha^mia. 
and splenic enlargement. Jt is possible that it is not a specific disease but a 
syndrome with a varied etiology and patholog}^ Lucas (1912) in a stndy 
of the subject* pointed out the diflicultv of distinguishing between pruhary 
and secondary polycythapinia. Some regard erythrsentia^^ an affection of the 
erythroblastic tissues, analogous to the leukoblasti^- i^yity in lenkaemia^^ hi 


:©IS®1SES OF TTTH Bl^OOB-PORlHNO OR(^AKS : 

b$ses the Wood shows featured both of erythra'iiiia and myeloid leukae- 
either condition may ))o ]>rimarv. Wuriliin has drawfl Jattentiolh to 
sa’s Disease or Syndrome" in wliich the features mentioned above were 
tted willi syphilitic disease of the pulmonary arteries. In the cases 
iulmonary arlerio-sclerosis the result i Jig changes are regarded as com- 

thology. — ^Ye see polycwtluemia as a serovdarif condition in high alti- 
in congenital heart disease, witli marked loss of liuid and in emphysema 
lungs. The higli altitude form is coni})cnsatory to lack of oxygen in 
■ and there is an ijicreased activity of the bone marrow. In erythraemia 
roper an iiK'reased activity of tli(‘ lioncMiiarrow is present. The hluod has a 
igh uric acid content ( probably endogenous) ; the iron ('OJiteiit is high; t)ie 
piesistanee of the c'orpusedes is iiu'i’c^ased ; the viscosity is high ; and the eoagu- 
ipation time is prolonged. The sjilenic enlargement is a secondary result 
increased blood formation anti destruction. In tlie cases with pulmonary 
fi^rio-sclerosis there is marked right lu'art hyp(‘rt.ro})hy. 

S3niiptom8. — The three cardinal features are a change in the appearance 
‘Cif ihe jjatient, enlargement of tin* sfdccn, and polyt*vtha'mia. The sujHuTicial 
blood vessids, capillaries, and veins look full, so that the skin is always (*on- 
gested, in warm weather of a hrit k red (*olor, in cold weathtu* cyanosecl. The 
engorgement uf the fac^e may be exirtune, extending to tlh‘ c'Ojijuiu'tiva', and 
in cold weatlu^r the cyanosis of the fat-e and hands may be as marked as any 
that is ever seen. There is often marked vasomotor instability, the hand 
becoming deejdy eiig()rg(‘d when held dowji, and rapidly ameniic when 
held up. 

The spleon is usually enlarged, but not to the great extent of louktemia. 

It may vary in size ironi tijiie to time. It is hard, linn, and f)aiul(*ss. 

The total bulk of hloud is enonnously incivastMl, and the ratio of eor- 
piificles to plasma is high. The [jolycvthamiia raiigc‘s from 7 to Iv* or even 
13 millions of rt‘d cells ])er c. mm. As a rub*, tb(‘v are normal iti ap])ear- 
ance and shape: nucleated rv(\ ccdls may bo ])resont; the h.-vnioglobin ranges 
from 130 to lOO per cent., but the color index rarely reaches one. ^loderate 
leucocytosis is tiie rule willi a varying |)ercentage of the din*ereiit forms; a few 
myelocytes nmy be present. 'Fhc specdfic gravity is high. 

Of other symptoms the most common are incapacity for work, headache;, , 
flushing and giddiness. ( ‘oust i pat ion is common, and albumimiria is usually 
present. The blood pressure may he high; occ'asionally there are luemorrhages 
ijGito the skin and from the mucous membranc^s. Recurring ascites, ])robably 
in association with the, splenic t.unior, is ]ircscnt in sonn^ cases. There may be 
syncJOpe and extreme prostration. Digestive disturbanc(‘S may occur with ])airi 
or such severity that the abdomen has Injon ex])lored. Tlie cyanosis is inter- 
mittent in some cases. 

Christian has emphasized the frequoTuy of nervous symptoms, among 
which are headache, dizj&iness, para'sthesias, paresis and paralysis. Disturb-^ 
ances of vision are commop, T n some cases the symptoms suggest brain tumor. 
In early stages eitculatoij|f disturbance is probably reHjjonsiWe; later cerebral; 
hseinorrhage or thromh<m% occurs. - Vp 

Morris reported three '^’ith the general appearance of the disease ana 
with slight enlargement u^the spleen, but without polyc^dhamiia. Geisbock 
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clescybecl a Variety, polycythcBmia hypertomca, with increased ter ^ 
sclerosis, and nephritis. . ‘ 

In the form called “Ayerza^s Disease^^ or ^^cardiacos negros,^^ associatigd^ 
syphilitic disease of the j)ulnionary arteries, there is headache, vertigo,^ 
nolence, cyanosis, dys])iio'a, ('ough, hsemoptysis, and polycytha*mia. 
is a pulmonary stage lasting for some years followed by the "^cardiacos neg 
stage lasting for two to live years, with marked enlargement of Iho rij 
The X-ray })late shows the shadow of tin*, dilated pulmonary artery. ' | 

Diagnosis. — The features above referred to are sufficient in the abs^j^.J 
of congenital heart disease, emphysema, and forms of cyanosis associated witll^ 
])oisoning by coal tar ])roducts. In a few rare cases the polycythsemia has beei^ 
associated with tuber(*ulosis of tlie spleen. 

Prognosis. — Tlie i)rognosis is l)ad for cure, but the condition may porsiatyf^ 
for years with reasonably good health, (-ardiac failure, haemorrhage, and 
currijig ascit(*s have been the usual modes of death. 

Treatment. — When there is much fullness of the head and vertigo, 
peated bleedings have given relief. Inhalations of oxygen may be tried 
the cyanosis is exireme. Saline purges and a diet low in purin and iron 
font are also helpful, ^llie use of j)henvlliydrazin hydrochloride in doses 
gr. (^bl gm.) once daily, with a careful watch of the blood count, h^:'' 
pro\e(l useful. Ibnizol is of value in some eases. It can be given in dos^ ol 
lTt‘Xv (1 e. (t.) thrc'o times a day and the dose inereased even to 5 i (4 c. Ct); 
'J'he blood coujii is a good guide for the proper dose. If syphilis is suspecteS, 
active treatment sliould })e given, Hadium and X-ray treatmeiit over the lot^;; 
bones and sj)leen has aj>j)arently hecji useful in some cases, but we have not seeh 
hejicfit from it. The number of Icucocy^-j^s is a guide to the frequency of ' 
exj)osuro; leuco])ejiia should be avoided. fSplenecdoiny should not be per- / 
formed. 


VII. ENTEROGENOUS CYANOSIS 


(Mcihfvnioylohijifi'itiia and SalplurmogJohma^mia) 

Definition. — A form of permanent cyaiiosis due to changes i*i the compo- 
sitioji of the lijemoglobin of the blood. 

Etiology. — Ji has long been known that certain drugs induced changes';; 
in the ha*moglol)iii. In poisoning by j)otassium chlorate niethaemoglobinaemia 3 
occurs ofttm with an active hauiiolysis. Carbon monoxide, sulphuretted hydro- i " 
gen, and some coal-tar prodinds may cause a chronic cyanosis. Stokvia ' 
brought forward evidence to show that certain cases of chronic cyanosia ^3^ ’; 
associated with intestinal disturbances, and be gives this form the nam^' , j 
terogenous.^’ Sonie are assoedated with methflemoglobiiunmia, others 
sulphamioglobinanmia. Nitrite-producing organisms have been found Vhiic& ' 
give a reducing substance which acts on Inemoglobin. In a doubtful case, 
with absence of lesions of the heart or lungs, a spectroscopic examinatmu 
3 of the blood will determine if the cyanosis is of this nature, and which of the 
^,two derivatives of htemoglobin is causing it. 

In methwmoglohinaimia chronic diarrhoea is common sometimes associated, 
with parasites. In Stokvis’ case there was elubbin^- of the finger 
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P gnizable cause. Gibson and Douglas obtained from the blood of their 
i pure (?u]ture of a (‘olon organism and suggested the name ^^micr^bic 
Methaemoglobinaomia has been met with in WinckePs disease, in 
of whi(*h a staphyloco('(*us was isolated from the blood. A more strik- 
combination is Boycott's discovery of an infective me1h{rmoglomiTia3niia 
rats, caused 1)y (laertner’a bacillus, which gives a remarkable bluish tint 
tio fhe skin of white rats. 

In sulphcemoglohinannia the ap]>earance of the patients is very much the 
same^ They look very hadly, even death-like, l)ut f('el coin fort al)le, and there 
is 1K> shortness of lireath. The main comjdaints are cyanosis, constipation, 
weakness and headache. A nitrite-producing bacillus has been found in the 
saliva. Garrod suggests that it is a (dironic poisoning by hydrogen sulphide, 
; possibly absorbed from the intestines. 

■I Treatment. — In some (*ases of methannoglobinuria a milk died has proved 
useful; meat and eggs should be excluded. Irrigation of the colon should be 
done systemati(‘ally. In sulpha'moglobimemia every effort should be made 
to keep the bowels moving freely. The use of a va(*(*ine made from the nitrite- 
producing organism has proved successful. Foci of infection should be treated, 
especially in the mouth. 
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SECTION X 

DISEASES OF THE CIRCULATORY SYSTEM 
A. DISEASES OF THE PERICARDIUM 

1. PERICARDITIS 

Pericarditis is the result of infective })rocesses, primary or secondary, oftj' 
aU'Ses hy exteiision of iiiflanirnation from contiguous organs. The p us 
the pneumococcus, and the tubercle bacillus are tfie^ chief caus al orga^ 'i^i^a 
Etiology. — so-called idio|iatliic, inflammatidn "is** rare ; 
has oi'curred in cliildr<ui 11*11110111 any evidence of rheumatic fever or of 
or general disease, ('(‘rtain of the cases are tulierculous. , / ;:l 

Perii'arditis from itijinij usually (*oniea under the care of the surgeoil,.^ ■ 
connection with 1 h(‘ f)rimary wound. The trauma may be from tvifhin, :diiiej:^ 
to the ])assage of a foredgn body — a needle, a pm, or a bone — through 
oesoplnigus — a variety exceedingly eommon in cows and horses. 

This occurs most fr£2[ue]itly with rheuwaiic fever. In, > 
our X\{) cases of rheumatic fever (Johns Hopkins J IdspifalVperrca^ oc- 
t'urred in twenty — |)raclically (> per cent. Ihe articular trouble may be slight' 
or the disease may be assoidated with acute tonsillitis jii rheumatic subject^.’ 
(^ertain of the so-c'alled idiopathic cases liave their origin in an acute tonsil- ' 
litis. The perj(*ardi 1 is may precede the arthritis, (h) In septic processes; 
in the acute nec'rosis of hoiu^ and in puerperal fever it is not uncommon, 
(r) In tuhoxuluaus, in whi(*h the disease may he jirimarv or ])art of a geitSeral" 
involvenitmt of the serous sacs or associatcnl with extensive pulmonary disease, 
((^) In the fevers. Not infrequent after scarlet fever, it is rare in measleSy , 
small-])0x, lyjdioid fever, and diphtheria. In pneumonia it is not uncommon, 
occurring in J 1 among bGo cases (C'hatard). In 1 <S 4 post morfomf 
w'ere instaiu'es of jieriearditis. It is most freq^ueiit in double pneumonia, 5 
and in our series with disease of the right, side, if only one lung w*as invbltSSfiill. 
Pericarditis sometimes (omplicates chorea: it was present in IJl of '3 ala- , 
to])sies: in only H of these was arthritis present, (e) Terniiml pericarditis,* 
In jgqut, chronic ne])hritis, arlerio-selerosis, scurvy, diabetes, and ehroziia . 
iHiiass. of all sorts a biteiil pericarditis is comSooh aild usually 6 verldi^d, 
(/) By Extension . — In pneumonia it is mSiST often met with in children 
and alcoholics. With sim])le pleurisy it is rare,: In ulcerative endocarditis, 
purulent myocarditis, and in aneurism of the aorta peritjarditis is occasionally 
found. U may alspjpllow extension of infection from mediastina^lands, 
tAP-dbi?* vertebra', and even from the ab^mihal viscera!**"’"^ 

.. l^ericarditis ocicurs at all ages. Crises have beeu-^i’epdHed in the fetus. In 
the new*-born it may result from septic infection tj^tciugh the navel. Jfhrough- 
out childhood the incidence of rheumatic fever |qtiid;.’eparlet i^ver r^es it a 
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iit affectiori, whereas late in life it is most often associated with tiiberctl- "" 
iphritis, and gout. Males are somewhat more frequently attacked than 
. The so-called epidemics of pericarditis have been outbreaks of i)iieu- 
with this as a frequent complication. 


ACUTE FIBRIXOrS l^ERICARDTTIS 


This, the most common and benign form, is distinguished l)y the small 
^amount of exudate which (*oats tlie surfa(‘o in a thin layer and may ])e partial 
or general. In the mildest grades the membrane looks lustreh'ss and rough- 
ened, due to a thin fibrinous sheeting, whicdi can be liTted, showing beneath an 
injected or ecchymotic serosa. As the fibrinous slieeting iia-reases in thiek- 
ness the constant inovemcnt of the adjacent surfaces gives to it sometimes a 
ridge-like, at others a honeycombed a])])(‘arance. With more abundant 
fibrinous exudation the membranes j)resent an ap])<»arance lik(* buttered sur- 
faces which have been drawm a])art. The li])rin is in shreds and the heart 
presents a curiously shaggy ap])earaiK*c — the hairy h(‘ai*t of old waiters, cor 
villosum. 

In mild grades the suljadjacent muscle looks normal, but in tin* more pro- 
longed and severe cases there is myocarditis, and for it or mm. beneatJi the 
risceral la 3 ^er the muscle presejits a pale, turbid af)p(*arance. Some of these 
acute cases are tuberculous and the granulations arc easily overlooked. 

There is usually a slight amount of fluid entangled in the nu‘sbes of fibrin, 
but there may be very thick exudate wdtbout much s(‘rous eirusioii. 

Symptoms. — l^Jiless sought for there may be no objective signs, and for 
this reason it is often overlooked, and in lios[)ilals the disease is relatively 
more common in the jHiSi-moricn room than in tin* Avards. 

Pain is a variable symptom, not usually iiilcnse, and in ibis form rarely 
excited by pressure. It is more marked ii] the early stage, and may be referred 
to the pniH'ordia, to the region of the xiphoid cartilage or to the abdomeji. 
The last may be so marked that the abdomen luis been opened. In some 
instances the j)aiii is of an aggravated and distressing cJiaracter resembling 
angina. Cough and (lys]moea Jiiay occur. Fevvr is usually j)resejil, but it is 
not alw^ays easy to say how much de])ends upon the j/riniary dis(*ase, and liow 
much upon the ])ericarditis. It is as a rule not high, rtU-ely exceeding 103.5° 
P. In rheumatic cases liyj)(*rpyrexia has been observed. 

Physical Signs. — htsprrlion is negative; palpal ion may reveal a dis- 
tinct fremitus caused by rubbing of ihc roughened pericardial surfaces. 
This is usually best marked over the right ventricle, it is not always to be 
felt, even when the friction sound on ausculiatioii is loud and clear. 

Auscultation. — The friction sound is om* of the niost distinctive of physical 
signs. It is double, corresponding to tlie systole and diastole; but the syn- 
chronism wdth the heart sounds is not accurate, and the* to and fro murmur 
usually outlasts the time occupied })y the first and sc^cond sounds. In rare 
instances the friction is single; more frequently it a})pears to be triple in 
character— ra sort of canter rhythm. The sounds have a peculiar rubbing,’ 
grating quality, characteristic when once recognized, and rarely simulated by 



PERICAHDTTIS 

ehdocardiiil murmurs. Sometimes instead of grating there is 
quality — tlio bruit de cuir neuf — the new leather murmur of the 
The pericardial friction appears superficial, very close to the ear, and is 
intensified hy pressure with the stethoscope. It is best heard over the 
ventricle, the j)art of the heart most closely in conta(*t with the front of 
chest — that is, in the fourth and lifth interspaces and adjacent portions 
the sternum. There are instances in which the friction is most marked 
the base, over the aorta, and at the superior reflection of the pericardimtt. * 
Occasionally it is best hoard at the apex. It may be limited to a narrow 
or tra])smitted up and down the sternum. There are no definite lines of> 
transmission as in cndo(;ardial murmurs. An important point is the variari 
bility of the sounds, l)oth in ])osition and quality; they may be heard at oner 
visit ajid not at another. The maximum of intensity will be found to Tary'; 
with ])osi1iou. rriction may be present with a thin, almost imperceptible^^ 
layer of exudate; on the other hand it may not be present with a thicl^^, 
buttery layer. The ruf) may be entirely obscured by the loud rfiles in*pne|ltfj 
monia, in which disease pericarditis is recognized clinically in about 
the CHses. ; ' ' 

Diagnosis. — There is raredy any difficnlty in determining the presence of 
a dry pericarditis, for the friction sounds are distinctive. The double murmuf 
of aortic iiisufliciency may simulate closely the to and fro pericardial tikb. 
Tlie constant charai'tcr of the aortic murmur, the dire(;iion of transmission, 
the phenomena in the arteries, the blood pressure record, and the associated, 
conditions should jireveid Ibis error. ,v 

Plvuro-ppricardial fri(^tion is very common, and may he associated with 
endo-p(‘ri('arditis, particularly in cases of jmeumoiiia. It is frequent, too, in 
tuberculosis. It is l)cst heard over the left border of heart, and is much 
atfec'tiM] by tlie ros])iraiory movement. Holding tlie breath or taking a deep 
inspiration may a])olisii it. The rhythm is not the simjde to and fro diastolic 
and systolic, hut tlic respiratory rhythm is superadded, usually intensifying 
the niiirniiir during exjnration and lessening it on inspiration. In tubercu- 
losis of llie lungs there are instances in whi('h, with the friction, a loud systolic 
cl)('k is heard, due to the comj>ression of a thin layer of lung and the expul* 
sion of air from a softening focus or from a hrondins. 

And, lastly, it is not very uiK'ommon, in the region of the apex beat, to. 
hear a series of tine crepitant sounds, systolic in time, often very distinct, sug- 
gestive of j»cri<‘ardiaJ adlu'sions, hut heard too frequently for this cause. 

Course. — Simjilc fibrinous jjoricarditis never kills, but it occurs so often 
wdih serious aift'ctiojis that we have frequ^*nt ojiporiunities to see all stages of 
its progress. Tn tlu^ majority of cases the inflammation subsides and the thip, 
fibrinous laminsp gradually become converted into conne(*iive tissue, whifiSi 
unites the ]>ericardial surfaces firmly together. A very thin layer may ^^clear^ 
without leaving adhesions. In other instances the inflammation progresses, 
with increase of the exudation, and the condition is changed from a “dry” to a 
“moist” peri(?arditis, or the pericarditis with effusion. In some instances the 
simple j)lastic pericarditis becomes chronic, and great thickening of both 
visceral and parietal layers gradually results. 



IjlfiASKS OF TJIE CJl?OULATOHY SYSTEM 
PERICARDITIS WITH EFFUSION 

jStiology. — Commonly a direct sequence of the dry or plastic pericarditis/ 
^ which it is sometimes called the second stage, this form is found most fre- 
’^ently in association with rheumatic fever, tuberculosis, and septicaemia, and 

in usually with ])ra^cordial pain, with slight fever or a distinct chill. In 
'Children the disease may, like pleurisy, come on without local symi)toms, and, 
4fter a week or two of failing health, slight fever, shortness of breath, and 
:increasing pallor, the ])hysician may find, to his astonishment, signs of ex- 
tensive pericardial elfiision. These latent cases are often tuberculous. W. 
Ewart called sj)t‘cial aiteniion to latent and ephemeral pericardial effusions, 
%hich he thinks are often of -short duration and of moderate size, with an 
•*^bsence of the [lainful features of pericarditis. 

Morbid Anatomy. — The effusion may be sero-fibrinoiis, hamiorrhagic, or 
/purulent. The amount varies from ‘^00 to 1100 (*. e. to litres. In the cases 
/of serq-fibriiious exudation the ])ericardial membranes are rove red with thick, 
creamy fibriji, which may be in ridges or honeycombed, or may ])r(*sent long, 
villous extensions. The i)arietal layer may ])e several millimetres in thick- 
ness and form a firm, leathery membrane. The hjvmorrhagic' exudation is 
usually associated with tuberculous or cancerous }>ericardilis, or with the dis- 
ease in the aged. The lymph is less abundant, luit both surfaces are injected 
and often show numerous hamiorrhages. Thick, tairdy masses of lymph are 
usually found in the de])ondent part of the sac. In many ttases the effusion 
is really sero-punilont, a thin, turbid exudation containing flocculi of fibrin. 

The pericardial layers are greatly thickened and covered with fibrin. 
When the fluid is ])us, they ])reseut a grayish, rough, granular surface. Some- 
times there are distinct erosions on the visceral membrane. The heart muscle 
becomes involved to a greater or less extent and, on section, tho tissue, for 
a depth of from *<? to 3 min., is jiaie and turbi<l, and shows evideiu‘e oi fatty 
and granular change. Endot-arditis coexists fro(juently, but rarely results 
from the extension of tin* inflammation through tlie wail of the heart. 

Symptoms. — Even witli (opious effusion tlie onset and '^•ourse may he so 
insidious that no suspicion of the true nature of the disease is aroused. 

As in the simple pericarditis, pain may he present, either sharp and stab- 
bing or as a sense of distress and dis(*omfort in the uirdiac region. Tt is more 
frequent with effusion than in the jdastie form. Pressure at the lower end 
;of the sternum usually aggravates it. Dyspnaa is a common and important 
symptom, one which, perhaps, more tliau any other, excites suspicion and 
leads to a careful examination. The jiarient is restless, lies upon the left side 
or, as the effusion increases, sits u}) in bed. Associated with the dyspnma 
is in many cases a peculiarly dusky, anxious countenance*. The pulse is rapid, 
small, sometimes irregular, and may present the characters known as pulsus 
paradoxus, in which during each inspiration the pulse heat boc^omes very weak 
or is lost. These are due, in great part, to the direct mechanical effect of the 
fluid within the pericardium which emharrass(*s Ihe heart’s action. Other 
pressure cdfocts are distention of the veins of the nock, dysphagia, which may 
be a marked symptom, and irritative cough from compression of the trac^hea. 
Ap^nia is not uncommon, to comprevssion or irritation of the recurrent 

larplgeal nerve. In mas6ii% effusion the pericardial sac occupies a large 
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jf^rtion of the antero-lateral region of the left side and the con<Iiti0rf^|S; 
<^Uent]y mistaken for pleurisy. Even in moderate grades the left 1 
somewhat ('omi)ressecl, an additional element in the production of the dygp^B 
Great restlessness, insomnia, and in the later stages low delirium and 
are sym})toms in the more severe cases. Delirium and marked cerebral sym]^]| 
toms are associated with Ihe hyperpyrexia of rheumatic cases, but in additioJi^^ 
there may l)e ])eculiar mental sym])toms. The patient may become melaiir^/is 
cholic and show suicidfd tendcmcics or the condition resembles closely deliri^fe| 
tremens. Sihson, who specially deserii)ed the condition, states that the 
jority of such (^ases recover. Chorea may also occur, as was pointed out by| 
Bright. _ _ I 

Convulsions arc rare hut have occurred during })arac(‘ntesis. ^ 

Physical Stcjxs. — Jnspecilon, — In children the pnecordia bulges 
with copious exudation the antcro-lat<*ral region of tlie left chest becom^t^ 
eidarg(*d. A wavy impulse may be seen in the third and fourth interspac0i^^ 
or tlicH* may be no impulse; visible. The intere'ostal spa(;es bulge soinewhs^^, 
and there may he marked fcdcmia of the wall. Perforation externally throu^aA 
a spate is very rare. Owing to (‘om])ressiou of the lung, the expansion of tKev 
left side is greatly diminished. The diaphragm and left lobe of the liver- 
may })c pushed down and i)roduce a distinct prominem^e in the epigastric' 
r(*gioii. 

]*alpath)n. — A gradual dimiiiutioii and final obliteration of the cardiac 
im])ulse is a striking feature in jirogressive etrusion. 'J'he position of the apex 
beat is jiot constant. In large elfusions it is usually not felt. In children 
as th(‘ liuid (‘olle(‘ts llic pulsation may be best seen in tlie fourth space, but 
tins may not )>e th(» apex its(‘lf. The ])e!*’^*ar(lial fritjtion may lessen with 
the eflnsion, though it oftem persists with considerable fluid or it may be 
felt in tlie erect and not in the recumbent posture. 

I*rrrMssio}i gives most im])ortant indications. The gradual distention of 
the ])ericardial sac ])aslH*s aside the margins of the lungs so that a large area 
comes in ('ontac't wirli tlie chest wall a ml gives a greatly increased area of 
did ness. The form of tliis dulness is irn'gularly j)ear shaj)ed ; the Imse or 
broad surfat-e directed downward and the stem or a[)(‘x directed upward, 
Slii fling (In I ness at the base, that is a change in the width of tlie dull area 
with the ])atioiit recumheni and sitting, wider when recumhont, is an impor- 
tant sign. There is a dis[>ropoji ionalc c,\tcnsion of dulness nj/ward, and. 
to the right, with dulness in the right (ifth interspace, extcnidiug one or t’WO 
iiudies to the right of the sternum (Potidds sign). Williamson could not 
verify tliis in an experimental study, in large effusions there may be altered 
resonance in the left axilla, and an ansa of dulness near the angle of’^lie 
scapula with bromdiial breathing, which may ,^lter when the patient leans 
forward. 

AuscuUaf ion. — Th<^ fried ion sound heard in the early stages may disappear 
when the effusion is copious, hut. often jiersists at the base or at the limited 
area of the apc'X. It mav ho audible in the erect and not in the recumbent 
posture. With the ahsorjjtion of the fluid the friction returns. One of the 
most important, signs is the gradual W(*akeniiig of the heart sounds, wdiich 
with the increase in the effusion may lieeome so muffled and indistinct as to be 
scarcely audible. The heart’s action is usually increased and the rhythm dis- 
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PPIbid. Ooeasionallj a systolic,' endocardial murmur is heard. Early and 
accentuation of the ]uilnionary second sound may be present*. 

Important accessory sig]is in large effusion are due* to ])ressure on the left 
rliuag. The antero-laleral margin of the lower lobe is })ushed aside and in some 
iiiatanees compressed, so tl»at pcn-cussioii in llie axillary region, in and just 
J'blelnw the transverse nipple line, gives a modified iiole, usually a dull tympimy. 
;Yariations in the ]>osition of the ])atient may ciiangi' th(' nole in this area, 
;;iover ‘which on ausculfation there is citlier feelib* or tiiliular ])reaihing. The 
left lobe of the liver is })ushed down. 

Oourso. — (Sises vary extremely in the rapidity with wbic'h the effusion 
takes place. In every instanc'c, when a pericardial friction murmur has been 
'4®tected, the practitioner should outline with (‘are tlie u]>j)er and lateral limits 
,.df cardiac dulness, mark the position of the apex beat, and note the intensity 
of the heart sounds. Tn many instances ihe exndatioji is slight in amount, 
reaches a maximum within forty-eight hours, and thou gratliially subsides. 
In other instances the accumulatioj) is more gradual ajid progressive, increas- 
ing for several weeks. I'o such i*ases the lerm chronic has been aj)])lied. The 
rapidity with wdiich a sero-tihrinous ell'usion may ])e absorbed is surprising. 
The possibility of the absorption of a ])iiru](*nt exudate is sliowu by the cases 
in which the pericardium ('oiitains scuui-solid grayish masses in all stages of 
calciJRcation. With sero-tihrinous effusion, it mod(‘rat(* in amount, reewery 
is the rule, with inevitable union of the ]>ericardial layers. Iji some septic 
cases there is a rapid formation of pus hikI a fatal result may follow in thr(*e 
or four days. More (‘ommonly, wlieii deatli oc(‘urs with large* effusion, it is 
not until the second or third w'«*ek and takes pla(*e ])y gradual astlienia. 

Prognosis. — In Ihe scro-llhrinoiis effusions the outlook is good, and a large 
majority of the rheumatic cases recover hut with a damaged nivocardiuin. 
The purulent effusions are more dangerous; the septic cases arc usually fatal, 
and recovery is rare in tlie slow', insidious tuhenuiJons forms. In nc]>hriiis, 
gout, acute infec^tious diseases and in old age the outlook is always grave. 

Diagnosis. — Proha])ly no serious disi^ase is so fn*(pien11y overlooked. Post- 
mortem ex})ericiice shows how often pericarditis is not rt‘cognizod, or goes on 
to resolution and adhesion without attracting notice. In a case of rheumatic 
fever, watched from the outset, wdth the attention directed daily to llic heart, 
it is one of the simplest of diseases to diagnose; hut when oik^ is called to a 
case for the first time and finds perha])s an increased arc*a of j)rtecordial dul- 
ness, it is often very hard to determine wnth (*(*rtainty whether or not effusion 
is present. The difliculty usually lies in distinguishing hetw'ccn dilafatioii of 
the heart and pericardial effusion. Although the difierential signs are sim})le 
on paper, it is notoriously difficult in certain caiscs, ])arl icularly in stout per- 
sons, to say w^hich condition exists. Tlie spccnal j>oi]ds are: 

(a) The character of the impulse, wliich in dilataf ion, particularly in thin- 
chestod people, is commonly visible and wavy, (h) The shock of the cardiac 
sounds is more distinctly palpalde hi dilatation, (r) The area of dulness in 
dilatation rarely has a triangular form ; nor does it, exc(*pt in cases of mitral 
stenosis, reack so high along the left sternal margin or so low in the fifth and 
sixth iniers])aces witJwut imihlc or paljHihh impulse. An ujiper limit of dul- 
ness shifting wdth change qt jmsition speaks strongly for effusion, (d) In 
dilatation the heart sounds aW (dearer, often sharj) or fetal in character; gal- 



PERICAEDTTIS 

lop rhythm is common, whereas in effusion the sounds are distant 
fled. («) Rarely in dilatation is the distention sufficient to compress 
and produce a tympanitic note in the axillary region, or flatness 
(/) The X'l ay picture may be very definite. 

The ]iniiiher of ey(*ellent observers who have failed to discriminate betwoei^^ 
these twm eonditioiis, and w'ho have performed ])araceiitesis cordis instead 
paracentesis pericardii, is })erhaps the best comment on the difficulties. , 

Massive (li/^ to 2Jitre) exudations have been confounded with a pleurjfid,^ 
effusion and the pericardium has been tap])ed under the impression that thfe * 
exudal(‘ w'as pleuriti(t. The dull tympany in the infrascapular region, the ab- , 
sen(*e of w^ell-defined movable dulness, and ihe feeble, muffled sounds ate in- .; 
di(*ative points. Followed from day to day there is rarely much difficulty, but ': 
it is dilhn*ent when a patient seen for the first time j)resents a large ,area of? 
dulness in the left chest, and there is no pericardial friction murmur. Som^; 
cases have ])eeii regarded as encapsulated fdeural effusions. ' J 

A spc(M'al difficulty exists in recognizing the large exudate in pneumonift. 
The effusion may be mu(h larger than the signs indicate, and the involv^Vs 
ment of llie adjacent lung and pleura is confusing. In at least three cases iu - 
our series we should have taj)y>ed the sac; post mortem the effusion was moris; 
tliaii a litre. 

The nature of the fluid can not be determined positively without aspira- 
tion; hut a fairly a('('urate opinion can be formed from the primary disease 
and th(‘ geiuiral condiiioji. In rheumatic (*ases the exudation is usually sero- 
/i])rinous; in sef)iic and tuberculous cases it is often purulent from the outset; ’ 
in senile, nephritic, and iul^orculons cases it may he haunorrhagic. 

Treatment. — The patient should have absolute quiet, mentally and bodily, 
so as to rcdu(‘e th(i lieart’s action to a minimum. Drugs given for this pur- 
pose. such as aconite or digitalis, are of doubtful utility. The diet should be 
simj)h‘ and liquids are usually best. The ice bag is of great value. It may be 
applied to tlie ])raH‘or(lia at first for an hour at a time, and then continuously. 

It reduc(\s the frequency of the heart’s action and seems to retard the progress 
of an effusion. Ihisters are not indicated in the early stage Imt simple counter- 
irritation may give relief. Morphia should be given for pain or severe 
distress. 

M'h(‘ii effusion is present, the follow-ing measures to j)romote absorption 
may be ado])ied: Blisters to the yra'cordia, a yractice not so mueli in vogue 
now as formerly. It is surprising, however, in some instances, how quickly , 
an effusion will subside on their a})plication. Purges and iodide of potassium 
are of doubtful utility. The action of the kidneys may be promoted by 
alkaliiio diuretics. 

When signs of serious impairment of the heart occur, as indicated by dysp-. 
ncea, small, rapid ])ulse, dusky, anxious coiuitenance, paracentesis or ineisioh 
of the ])ericarc1ium should be performed. With a scro-fibrinous exudate, 
asj)iration is sufficient ; but when tlie exudate ifi| purulent, the pericardium 
should l>e freely imdsed and drained. The ])unctute may be made in the fifth 
or sixth inters|)ace, outside the left ni])ple line. In large effusions the peri- 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left coato-xi^oid angle. . 
With an earlier operation in many inslaiices and a more radical one in others 
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and free drainage, not aspiration, when the fluid is purulent— the 
^feentage of rec*overi(*s will ho greatly increased. Repeated tapping may be 
One patient with tuhen*iilous effusion, tai)ped three times, recovered’ 
Paid was alive three years afterward. In convalescence, the patient should be 
i%uiet for some time ; the condition of the myocardium is a good indication as 
the duration of rest. 

r CHRONIC ADHESm? PERI(^\HmTlS 


{Adherent Pericardium, Jnduraiive M ediastino-pcricarditis) 

The remote i)rognosis in pericarditis is very variable. Some patients get 
well and have no furtlier trouble, but in young })ersoiis serious resuHs some- 
times follow adhesions and thickening of the ky<‘rs. As Sc^quira ])ointed out, 
the danger is directly in proportion to llio amount of dilataiion and weaktm- 
ing of the pericardium in consequence of the inflammation. The loss of the 
support alTorded to the heart by the fibrous })ag in which it is inclosed is an 
important factor. There are two forms of adherent pcTicardiurn. 

(а) Simple adhesion of the j)eri- and epicardial layers, a common sequence 
of pericarditis, met with post mortem as an accidental finding. It is not 
necessarily associated wdth disturbance in the funetion of the ht*art, whicdi in a 
large proportion of tlie c*ases is neither dilated nor hvpertrophic‘d. 

(б) Adherent pericardium with chronic mecliast inilis and union of flie 
outer layer of the pericardium to the pleura and ch(‘st wall. This constitutes 
a most serious form of cardiac disease, particaihirly in early life, and may 
lead to an extreme grade of* hyj)c*rtrophy and dilatation. Tlic peritoneum 
may be involved with f)erihej>atitis, eirrliosis, and aseil(\s ( Pic'k’s disease*). 

Symptoms. — The symptoms of adherent perieardium are those of hyper- 
trophy and dilatation of the heart, aiid later of c'ardiac' insullic'ic'ncy (i. 1). 
Head in a careful study of 59 cases divides them iiilo ( 1 ) a small silent group 
with no symj)toms, (2) a larger group with all tlu* fc‘atun*s of Mirdiae disc‘ase, 
and (3) a group c‘Oin])rising 11 (*asos in his seric^s in which the features wcto 
hepatic. To this last groti]) much attention has l)^*eii i)aid since Pic•k^s descrip- 
tion. The hcpalir feature's doiuijiate the pic'ture and iho diagnosis of cirrhosis 
of the liver is usually made. Hecurrijig asc*iles is the special IVature and one 
patient was tapped times. There is c'hronic peritonitis, with grc'at thick- 
ening of the capsule of the liver and eons(M|uent contraction of the organ. 

Diagnosis.— The following are im]»orlant ])oiiits in tlie diagnosis. Inspec- 
tion. A majority of the signs of value ccujh^ uncl(»r tins heading, (a) Tlic 
pnedordia is prominent and there may Ik* markc*d asymmetry, owing to the 
enormous enlargement of the heart, (h) The exienl of tlie (‘ardiaci impulse is 
greatly increased, and may sometimes be sc*en from the third to the sixth 
interspaces, and in extreme cases from the right parastc^rnal line to outside 
the left nipple, (c) The cl^aracter of the cardiac imj)ulse. It is undulaiory, 
wavy, and in the apex region there is marked systolic rc^t Faction, (d) Dia- 
phragm phenomena. John Broadhent called attention to a very valuable 
sign. When the heart is fidheient over a large area of the diaphragm there 
is with ea(‘h- pulsation a systolk tug, which may be communicated through 
the diaphragm to the points '^iits attachment on the wall, causing a visible 
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retraction. This had long been recognized in the region of the sfelipp® 
eighth rilj in the left parasternal line, but Broadbent called attention ^ 
fact that it was frequently best seen on the left side behind, between 
eleventh and twelfth ribs. This is a valuable and quite common sign, 
may be very localized. One difficulty is tliat, as A. W. Tallant pointed ou^ 
it may occur in thin chested ])orson8 with great hypertrophy of the heart.: 
Sir William Broadbent called aitontion to the fact that owing to the attach-^- 
ment of the heart to the central tendon of the diaphragm this part does no| 
descend with inspiration, during which act there is not the visible movement 
in the e])igastrium. The respiratory movement of the left thorax is decreased. 
(e) I)iastoli(‘ collapse of the cervical veins, the so-called Friedreich’s sign, is 
not of mii(*h moment. 

Pal pal ion. — Tlie apex beat is ilxed, and turning the patient on the left 
side does not alter its position. On placing the hand over the heart a diastolic 
slio(*k or r(*bound is felt, which some regard as the most reliable of all sigi^ 
of adherent ])eri(*ardium. 

Percussion. — The area of cardiac dulness is usually mu(?h increased. la 
a majority of instaiu'cs there are adhesions between the pleura and pericat"** 
dium, and the limit of cardiac dulness al)ove and to the left may be fixed and 
is uniniliienced l)y deef) insf)iration. This is an uncertain sign, as there may 
be close adluvsions between the ])leura and pericardium and between the pleura' 
and (*b(‘st wall, which allow a considerable degree of mobility to the edge of 
the lung. 

AusciiJtafion . — The phenomena are variable and un(*ertain. In children, 
following rheumaiic fever, endocarditis is usually present. Even in the 
absence of endocarditis, when the dilatation ’•caches a (‘crtain grade, there are 
murninrs of relative ijisiiffi(‘iency, which may be })resent Jiot only at the mitral 
but also at the tricuspid and pulmonary orillces. Tlicodore P^isher pointed 
out that thcTc may be a well-marked presystolic murmur w^ith adherent peri- 
cardium. Oeeasionally tlie layers of the pericardium are united in places by 
strong fibrous bands, T)-? mm. long by 3-5 mm. Avide. In one such case 
I)ras(*be heard a remarkable whirring, systolic niurnmr w'ith a twanging 
quality. 

The ])ulsus ])aradoxus, in which during inspiration the puIse-waA’c is small 
and feeble, is soiiKdiines present, but it is not a diagnostic sign of either 
simple peri(!ardial adliesion or of the cicatricial mediastino-pericarditis. 

The prognosis depends largely on the extent of the adhesions but especially 
on the state of tln^ myoeardium. Adhesions sufficient to give marked signs, 
usually mean a seriously iinpain'd heart. Treatment has to be directed to the" 
heart muscle and is largely that of myocarditis. / Cardiolysis, Brauer’s opera^; 
tion, has been helpful in a fcAv cases. P'our or five centimetres of the fourth,' 
fifth, and sixth left ribs with a ('ouple of centimetres of the corresponding 
cartilages are reseided, by which the heart’s action is less embarrassed. It 
is a justifiable procedure in selected cases — in,^for example, a child with a 
very large, tumultuously acting heart, Avith mucii bulging of the chest. 
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n. OTHER AFFECTIONS OF THE PEBICABDIUM 

■ 

I: /" Hydropericardium. — The pericardial sac contains post mortem a few 
f;V©ubic centimetres of clear, ( itroii ('olored fluid. In connection with general 
^;’&op8y, due to kidney or h(‘art disease, more commonly the former, the effu- 
may ])e excessive, adding to the eniharrassment of the heart and the 
r lungs, particuhirly when tlie ])leural cavities are the seat of similar transuda- 
tion. There are rare instances in wliiidi effusion into the pericardium occurs 
after scarlet fever Avitli few, if an}^ other dro])sical sym])toms. Hydroperi- 
cardium is frecpiently overlooked. Tlie features are much as in pericarditis 
with effusion except for the abseiu'c of j)ericardial friction. Tlie treatment is 
that of the original condition with tapping if the symptoms demand it. 

In rare cases the serum has a milky cdiaracter — cliylo[)ericardium. 

Haemopericardium. — This is met with in aneurism of the first part of 
the aorta, of the cardiac wall, or of the <*oronary arteries, and in rupture and 
wounds of the heart. Death usuallv' follows hefori' tliere is time for the 
produetion of s^’^mptoms other than those of rapid eollapse and li(*art failun*. 
In rupture of the heart tlie jnitieiit may live for many hours or even days 
with symptoms of progressive heart failure, dyspniea, and lh»* signs of effu- 
sion. In the peri(‘ardit is of tuberculosis, cancer and nephritis, and in old 
people the exudate is often blood stained. 

Pneumopericardium. — This is an exeessively rare condition, of which 
Walter «]am(‘s was able to collect only 38 cases in Ifitio. We liave met with 
but one instanc(‘, from rupture of a cancer of the stomach. IVrforalion of 
the sac occurred in all Init o, in which the gas bacillus was the ]K)ssi[)le causi*. 
as in Nieboll’s ease in \vbi(di iliis organism was isolated. S(»veii cases were 
due to perforation of the ccsojdiagus and eight lo piuiet rating wounds from 
without. The ])]iysii*al signs are most characteristii'. A tympany rej)hH*es 
the normal pcri(*ardial flatness. On auscultation there is a s|>las]Mng, gur- 
gling, ehurning sound, called ])y the Frencli hruif dv tuouiin. This was 
descrit)ed in 19 of the cases collected by James. Of the 3S cases, 53(1 died. 

Calcified Pericardium. — Tin's remarkable condition may follow ]>(‘ricardi- 
tis, particularly the sujipurative and tiibenailous forms; occasionally it extends 
from the calcified valves. It may he partial or eorn])lete. Of o!) eases col- 
lected by A. E. Jones, in 3S tliere w^re no cardiac syrnjitoms. ras<\ in rejiorl- 
ing an instaiu'c, found 90 recorded cas(*s (19*33). It is usually found at 
autopsy. There may be the signs of adherent perii anlium. The X-ray study 
may give the diagnosis by the dense or mottled shadow of the heart. 
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B. DISEASES OF THE HEART 

I. SYMPTOMATIC AND MECHANICAL DISORDEB8 

I. SYMi»TOMATI(^ DISORDERS 

Introduction. — There are a number of disturbances referred to the heai^ 
whi(*li cannot be termed diseases — the term symptom-complex is a letter 
ignatiori. They may o('cur without any sign of organic cardiac disease bui, 
rrequeiifly causes extreme distress to the individual. It is not possible to,^ 
grou]) tliern in any systematic way. Jn some there arc only subjective sensa- 
tions, in others Ihosc occur witi) objective^- findings. We sliould remember that 
])ack of su})jectivc disorders there is some cause and the effort should always be' 
made to find it. T)iKturl)ant;es in the nervous system and in the internal secre^. 
tions, inre('tioii in some form, unrecognized myocardial disease and the eflEect^ 
of toxi(' agents arc partitmlarly important. 

(1) Heart Consciousness. — In health w(i are unconscious of the action 
of the heart. A not infrequent indication of debilit}’^ or overwork is the con- 
sciousness of the cardiac ])ulsations which may he regular or irregular. This 
may be most evident when the patient is lying down, dt is usually, due to 
nervous fatigu<‘, some* form of debility or anaemia, or flatulence. It may be 
present with organic disease and hypertrophy. 

(vM Cardiac Pain. — Thus may he referred 1o the whole i)raH*ordia or to 
local areas, most often about the apex or outside it. Tlie area corresponds to 
the distribution of tl)(' eighth cervical to the fourth dorsal segments. A dis- , 
tinction should he made between aortic pain (aortitis, acute and chronic, most 
eases of angina pecdoris, and aneurism) and cardiac pain. The former is 
usually felt over the ui)i)or part of the sternum and may he referred to the 
arms. Tt is important to secure an exact statement of the scat of pain. The 
influence of <‘xcrtion, (‘motion, fear and excitement in causation is importaiit. 
Majiy serious forms of heart disease are unatroinpanied by pain. There are 
many causes for more or less persistent cardiac pain: (1) Myocardial, in 
whii'Ji llie pain is prolonged and usually most marked at the left border of 
the lieart. Tt may amount only to a feeding of (lee])-soat(*(l discomfort or pres- 
sure, or a sense of weight or oppression. (‘^) Dilatation. (11) I’crmarditis. 
(d) Valvular disease, especially aortic, (o) Dis(;ase of the coronary arteries, 
(fl) Certain toxic influcmces, especially tobacco. (7) With the “Eifort Syn-», 
drorne.’^ (8) Angina i)ectoris (some eases). (9) With digestive disturbances, 
esjxH'ially distention and heart -burn. (10) lii a large group in which ^ 
cvidenc(‘ of cardiac disease can be found and often termed ‘Cardiac neurosis>^ 
wdiicli means little. Tliis is common in women, especially at the menopause,, 
and is es])eciallv marked in those who are “neurotic.^’ Two forms are conx- 
mon : in one there is a dull more or Dss coni inuoift pain and in the other sharp 
stabbing pains of short duration. Emotion is a frequent exciting cause. In 
some a definite disturbance of sejisation ^‘aii be found, usually near the apex. 

The term “pseudo-angina pectoris” should be dropped from our termin- 
ology. Jt has no set meaning and is very variously employed. Some use ic 
as synonymous with vaso-motor angina })ectoris. The group includes cases 
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■|®iD^jjrotie persons or in those who have used too mu(*h tobacco. The attacks 
wVe no necessary relation to exertion and may (*ome on at night or when the 
patient is at rest ; they are cojumoner in women and may occur at any age; 
sftnd are not associated with demonstrable orgajiic disease of the heart or aorta. 
The attacks may last for an hour or longer. There is often a feeling of disten- 
tion and the patients are nsually restless, making (‘omplaijit of a number of 
symptoms. It imisl not bo I'orgotten that tlu‘re ar(‘ cases of mild angina 
pectoris. It is safer lo regard doubt fill cas(»s as examjdes of this than to 
label them “pseudo-angina.” 

The (luignosis of pain is based on tlie patient's statement; the estimation 
of its severity is made by observation; the rec'ognitioii of its cause demands 
thorough study. Careful soandi should be made for organic dis(>ase; always 
, suspect this until its a])sence is proved. Particular att(*uiioii should be given 
to tlie state of the nervous system. The soiir(‘c of pain mistakeidy regarded 
as cardiac but due to disease elsewhere is usually re(*ogiiizcd by a thorough 
examination. 

The trcaimeni must be based on aecurate diagnosis. In the ‘‘nervous 
group/’ the meaning of the synifdom should he e\]daiii(‘d and every effort 
made to correct the causal facitors. The use of bromides is ijulicated until 
there is improvement in the general condition. A dose of aromatic spirit of 
ammonia with valerian or Hoffman's anodyne is oft(‘ii helpful in an attack. 

( 3 ) ‘ ' Effort Syndrome, * ’ * * Neuro-Circulatory Asthenia, ” “ Disordered 
Action of the Heart,’’ ‘‘Writable Heart.” — The condition to which these 
terms are apjdied does not represent a spe^-ific dis(*ase hut a coinhination of 
symptoms in which shortness of breath, fatigue, and vaso-motor (lislur])ancos 
are the priin-ipal features. The condition is iiot confined lo soldiers; it oi‘curs 
in civil life, and in femah'S and children as well as in men. The subjects are 
usually of a siib-nonnal type physically and unalde lo do lu'avy physical work. 
The etiologi(\al factors are many. The general “niake-np” is largely res])onsil)le. 
Infection may play a part, especially rheumatic fever, tonsillilis, inlluenza, 
focal infection, etc.; syj)hilis plays a very small part. lJyf)erlhvroidism is a 
factor in a small ])ercentage only. Disturbance of the central iktvous systciin 
is important, (‘orlaiii of the patj(*nts are of the visceroptotic build, with 
long thill bodies and })Oor muscular development, and cardioptosis (“dro})ped 
heart’’) is relatively common. Stress and strain which they are unfitted to 
endure is a common determining fa<*tor in war. 

Syrnpioms . — Shortness of breath, rarely at rest, but almost invariably on 
•exertion, is the most frequent complaint, and is increased by effort, especially 
if hurried. With this are severe fafigin* and exhaustion, sometimes with tre- 
mor. Fain is common, usually piavordiul or in the lower left costal region, 
and increased by exercise. Pnecordial leinhu’ness and disturbance of sensa- 
tion may accompany it. Palpitation of the heart on exertion and excitement 
often occurs. SyiK-'ope is not uncommon. Giddiiu'ss is frequent and may 
occur with change in positibn or on ex(‘rfion. Vaso-motor phenomena are 
common; the hands and feet are blue, tlu^re is jirofuse sweating, and dermo- 
graphia is marked. The patients show iktvous instability, and are easily 
upset. The pulse rate ia increased and responds quickly to exertion. The 
return to normal after exercise is alow. The blood pressure tends to he low. 
The heart shows an absence of, signs of myocardial disease. Care must be 
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taken to recognize the condition in which an overacting 

smmlates mitral stenosis. « 

In treatment any suggestion of “heart disease” should be avoided, 
every effort made to explain the condition. Search should be made for th^ 
etiology and a causal facitor treated if possible, especially a focus of infectioin J 
Tobacco and alcohol should be strictl}" forbidden. The whole method of 
should be reviewed and every effort made to improve the general health bj 
proper exercise, bathing and good hygiene. C^ardiac drugs are not needed, 
but general tonics should be given if indicated. , ; ‘ 

( I) Cardiac Asthenia in Children. — ^This may occur at any age in chil- 
dren but especially about ])ul)erty. The complaints are of dizziness, weak- 
ness, disciomfort ai^out tlie heart and sometimes of syncope. The children 
are often pale and flabby with little endurance, and show vaso-motor insta- 
bility. The heart rate is inc reased and there may be sinus irregularity of, 
extra-systoles. The heart may he (*enl rally placed and 0 (*casionally is slightly: 
enlarged. A systolic murmur at the apex is common. Care should be take^i 
to exclude myocardial disease or a foe.us of infection. These children should 
have long liours of rest and take regular exeredse, carefully supervised aitd, 
in(Teas(‘d gradually. C^ool si)onges should be given if possible. Anaenua 
should he treated. 

(5) Palpitation. — Tn health we are unconscious of tlie action of the heart. 
One indication of cardiac failure or stress Is the consciousness of the cardiac 
pulsations, which may, however, be })orfectly rt^gular and orderly. This is 
not ])alpitation. The term is ju’operly limited to irregular, rapid, or forcible 
action of tlie heart perc'optihle to the individual. Kxtra-systoles, auricular 
librillarion and paroxysmal tachycardia are present in some cases. 

Eliologif, — Tlic exj)rcssion “perceptible to the individual” covers the essen- 
tial element in palpitation of the heart. The most extreme disturbance of 
rhylhni may la* unattended w’ith sul)jec'tive sensations or distre^ss, and there 
may ho no consedousnoss of disturbed action. On the other hand, there are 
cases in which com})laint is made of distressing pali)itation and sensations 
of thro])l)ing. in which examination reveals a regular heart, the sensations 
being entirely subjeadive. This occurs in a large* group of cases in which 
there is increased excitability of the nervous system. Palpitation may be a 
marked fc*atun* at puberty, at the cdimacteric, and oc'casionally during men- 
struation. Jt is common in anamiia, hystc*ria and neurasthenia, and particu-; 
larly with dys])(*])sia. Emotions, such as fright, are common causes of palpi- 
tation. Jt may occur as a sc*quen(ie of the acute fevers. Females are more 
liable to the affection than males. 

In a second grouf) the palpitation rcxsults from the action upon the heart 
of certain substances, such as tobacco, coffee, tea, and alcohol. And, lastly,, 
pali)itation may he associated with organic disease of the heart, either of the 
myocardium or valves. As a rule it is a purely nervous phenomenon, seldom 
associated with organic disease in wdiich the n|;^t violent action and extreme 
irregularity may exist without a suhjcM*tivo element of consciousness of the 
disturbance, it occurs frequently with liyperthyroidism. 

Syniptonis, — In the mildest form, such as occurs during a dyspeptic at- 
tack, there are slight fluttering of the heart and a sense of what patients some- 
times call “goneness.” In more severe attacks the heart beats violently, its 



ns against the chest wall are visible, the rapidity of the action is much 
Bed, the arteries throb forcibly, and there is a sense of great distress. In 
instances the heart's a(*tion is not quickened. 'J'he most striking cases 
i^ire in neurasthenic women, in whom the entrance of a person into the room 
laay cause violent action of the heart and ilirol)])ing of the arteries. The 


may be rapidly increas(»d until it reac hes IT)!) or KiO. A diffuse flush- 
ing of the skin may aj)pear at the same time. After siicli attacks there may be 
the passage of a large quantity of pale urine. In many c-ases of palpitation, 
particularly in young men, the condition is at once relic‘ved hy exertion. 

The examination usually shows a heart of normal size. The sounds, the 
shock of which may be very palpable*, are clear, ringing, and metallic, but 
not associated with murnuirs. The second sound at the base may be accentu- 
ated. A murmur may be; heard over ihe ])ulmonary artery or at ilie apex in 
cases of rapid action in iiourasihenia or sc;vc‘rc^ aiucmia. The aiiacks may bo 
transient, lasting only a few minutes, or may persist for an hour or more. 
In some instances any attempt at exeriion renews the attac'k. Sometimes in 
vigorous young adults who are U])set nervously, especially aftc*r cx<*rtion or 
during excitement, the signs of mitral stenosis are simulated. There is a 
systolic shock preceded l)y a suggestion of a tlirill. On ausc*uliatioii it may 
be dillic;ult to decide whether or not there is a short prosyslolic* murmur. A 
short period of observation usually removes the iiiKvrtainty and tlie admini- 
stration of amyl nitrite, which increases tlie murmur of mitral stenosis, is 
an aid. Organic murmurs are sometimes increased 1)y pressure on tlie 
eyeballs. 

The diagnosis should always include the conditions which are responsible. 
Nervous states (especially the anxiety neurosc*s and tliose due to disturbance 
in the sexual sjdiere), amvmia, gastro-inteslinal disorders, and particularly 
the possible influonc/e of the Ihyroicl gland should be* considered. In tlie c*oii- 
dition terincHl phrenocardia there are paljiitation, pain in tlu; c*ardiac region or 
to the left of the apex, and respiratory disorder shown by frc*quent attempts 
to take a deep breatli. There may be spasm of the diaphragm witJi cardiop- 
tosis. The prognosi>s is that of the underlying condition, wliich it may be 
difficult to remedy. 

Treatment , — An important element is to get the patient's mind cpiieted 
and assure him that there is no achual danger. Tlie mc‘iital element is often 
very strong. If an underlying cause can lie found this should rc'ceive atten- 
tion. Before using drugs, it is well to try the elTec't of hygienic measures. 
As a rule, moderate exercise may he taken Avith advantage. Hegular hours 
should be kept, and at least tt*n hours of ihe twenty-four should be spent in 
the recumbent posture. A tepid bath may be taken in the moriiijig, or, if 
the patient is weak and nervous, in the evening, followed by a thorough 
rubbing. Hot baths and the Turkish bath slioiild lx; avoided. The dietetic 
management is important and it is best to proliibit alc^oliol, tea, and coffee 
absolutely. The diet should be light and the jiatient should avoid taking 
large meals. Articles of food known to cause flatulenc*y should not he used. 
If a smoker, the patient should give up tobacco. fSexual excitement is par- 
ticularly pernicious, and the patient should be warned es])ecially on this point. 
The cases of palpitation due to excesses or to errors in diet and dyspepsia are 
readily remedied by hygienic meftelires. 
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A course of iron is often useful. Strychnia is particularly 
is best administered as the tincture of nux vomica in large doses. 
good is oblained from small quantities and it should be given freely, 
minims (l.o c. c.) three times a day. If there is great rapidity of actiffi^ 
aconite may l)e tried. There are patients with sleeplessness and restlessnesSl^^^ 
who are greatly benefited by the bromides. Digitalis is very rarely indicateda^,^, 
but in obstinate cases it may be tried with the nux vomica. 

II. WKCIIAXICAL DISORDERS OF THE HEART BEAT ; 

Normal Mechanism. — The normal heart-beat is initiated by a stimulus, 
which originates in a small mass of highly specialized tissue situated at tbo 
junction of the sii])orior vena cava and the right auricle (si no-auricular node). 
This node under normal conditions determines both the rate and rhythm of ' 
the h(‘art, and is, tlierefore, designated the ‘^j)a(;emaker.^^ The excitation;- 
wave, immediately followed hy muscular contraction, first sweeps over tho.; 
walls of the auricles and then passes to the ventricles by a special conductipit/ 
system, having its beginning in the node of Tawara, situated low down 
the right side of tlie inter-auricular septum, and continued forw’^ard and . 
downward as a narrow neiiro-muscular band (bundle of His), which upon 
reaching the intravcuitricuilar septum primarily divides into a right and Irft 
branch su])])lying the res[)(‘ctiv(* ventricles; after further multiple subdivi- 
siojis, tlic end ])ranches terininaie as the fibres of Purkiiije, bringing the 
conduction system into intimate anatomical and functional relation with the 
tentric'ular musculature. The mechanical and functional elliciency of the. 
lic‘art dc'pcnds iji consich'rahle degree u]>on the inlc^grity of these various 
structures, and the orderly exeredse of their functions. In health, under 
ordinary cdrcunistanc'es, stimuli are rliytlnnically generated in the sino- 
auric-ular node at the* rate of 7*^ per minute and reach the ventricular "walls 
after a lapse of ap])roximaic*lv 0.2 second, therel>y insuring a sequential con- 
irac'tioii of auricles and vcmtricles as a result of the stimulus wave. An epi-. 
tome of the myoc-ardial functions is as follows: “The muscular fibres of the 
lieart possc'sscs tlie powt’f of rltythmicalJy c-reating a stimulus, of being able to 
rc'ccive a stimulus, of res])ondiiig to a stimulus by cuntracliug, of conveying the 
stimulus from musedo librc^ to muscle fibre, and of maintaining a certain ill- 
detiiicd concliticm c'allcd tone^^ ((iaskell). Disturbance, impairment or loss 
of these func'tioiis oc*casion mcchanic*al disorders of the heart-l)eat. 

The stimulus and contraction norniallv proceed in this rc'gular fashion’ 
hut if the excitability of any other part is sufficiently increased, a stimulus 
may originate there, giving rise to irregular contractions. Tf the ventricle,’ 
is the most c^xcntahlc i)art, the stimuli arising there may pass to the auricle^ 
causing a reversed rhythm. After contraction has occurred, for a time thti' 
mus(de can not })c stimulated to contract again (•refractory period). The 
muscle cither contracts wdth its full ])owcr or does not (*ontract at all in 
response to stimulation, “all or none.” The longer the interval since the 
previous contraction, the "weaker the siinmlus which produces contraction. 
Also the longer tlie })erio(l of rest (diastole) the better prepared the muscle 
is to contract. Increase in rate is largely at the expense of diastole, so that 
with rapid rates the rest period of the heart is markedly shortened. The 



times are auricular systole .1 second, ventricular systole .3 second, 
^^l^diastole .4 second. While the heart has the inherent power of orig- 
inating stimuli and contracting, yet nervous control plays a part. This 
^an influence all the functions of the heart muscle. The vague depresses 
^?excitability, contractility, conductivity and tonicity. Inhibition of the heart 
result from e.xc’ossive stimulus of the vagus. The sympathetic supply 
! increases contrai'tility and coiiducdivity. Much of the importance of the heart 
action pertains to systole and diastole is less regarded. It might he well to 
give more attention to diastole, which is the rest })eriod and whivh. is specially 
associated with tonicity, in the maintenance of which the vagus influences 
probably play a large })art. 

A. DISTURBANCES OF RATE 

(1) Tachycardia (with ^Normal Mechanism). — The rapid action may be 
perfectly natural. There are individuals whose normal heart rate is 100 
©r even more per minute. Emotional causes, violent exeredse, and fevers all 
produce great ijicroase in the rapidity of the heart’s action. The extremely 
rapid action which follows friglit may i)crsist for days or even weeks. Cases 
are not unconunon at the menopause. 

There are (-ases in whidi it depends u])Oii deniiito changes in the pneumo- 
gastrics or in the medulla. Crises have been rej)orted in which tumor or clot 
in or about the medulla or pressure upon the vagi has been associated with 
rapid heart. Tacliycardia occurs under many conditions, sucli as hyj)erthy- 
roidism, mitral stenosis (af)iirt from flhrillation), intcTfereni'e with the vagus 
(mediastinal tumor, etc,), ])Ost-f(*brile conditions, aiurmia, the effect of cer- 
tain drugs (l)elladonna, fbyroid extract), jiervous dislurbanee, toxic states 
(tobacco), etc. The tachycardia may yjersist for months or indefinitely, and 
may interfere with the annninl of exertion such persons can make: in addi- 
tion there is a sense* of W(*akness and sometimes synco]>e. The diagnosis of 
the cause is essential and on this the treatment must be based. 

(2) Bradycardia (True). — Slow action of the* heart is sometimes normal 
and may ])e a family })eculinrity. Napoleon is stated to have hact a pulse* of 
only 40 per minute. In any case of slow pulse rate it is importajit first to 
make sure that the nuni])er of heart and arterial beats corre*spond. In many 

. instances this is not the case, and with a radial pulse of 40 the cardiac ])ulsa- 
tions may be 80, half the beats not reae-hing tlie wrist. The heart contractions, 
not the pulse waves, should be taken into account. 

Physiological Bradycardia. — As age advaiu-(‘S the pulse rate becomes 
slow. In the puerperal state the pulse may beat from 44 to 60 per minute. 
^ or may even be as low as 34. It is se^en in premature* labor as w'oll as at term 
but the explanation is not clear. Slown(*ss of the pulse is associated with 
hunger. Bradycardia depending on individual ])e(‘uliarity is extremely rare. 

Pathological bradycardii is met with under the following conditions: 
(a) In convalescence from acute fevers. This is extremely common, particu- 
larly after pneumonia, typhoid fever, influenza, and diphtheria. It is most 
frequent in young persons and in cases which have run a normal course. (6) 
In diseases of the digestive system, iuch as chronic dyspepsia, ulcer or cancer 
of the stomach, and jaundice. (c| In diseases of the respiratory system. 
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Here it is by no means so common, but is not infrequent in emphy^^BB^^t 
In diseases of the circulatory system. Bradycardia is not common in 
of the valves. It is most frequent in fatty and fibroid changes in the heart, 
is not constant in them. Sino-auricular block is a rare cause, (c) It oc< 
occasionally in nephritis and may be a feature of uneraia. (/) From 
action of toxic agents. It occurs in urapmia, poisoning by lead, alcohol, anid3f 
follows the use of tobac(‘o, coffee, and digitalis, (g) In constitutional dia-;';| 
orders, such as ansninia and diabetes, (h) In diseases of the nervous system. | 
Apoplexy, epih^psy, one stage? of tuberculous meningitis, cerebral tumors, | 
affecdioiis of the medulla, and diseases and injuries of the cervical cord may f, 
be associated with a slow })ulse. in general paresis, dementia pra?cox, maniaj. 4 
and melancholia it is not i]i frequent, (i) It occurs occasionally in affections 
of the skin and sexual organs, and in sunstroke, or in ])rolonged exhaustions^ 
from any cause. 

Treatment . — For the bradycardia itself little can ]>e done. The oause,^’ 
should rec*eive attention. 


li. DrSTlTHUANCKS OF lOlYTIlM AND FOUCE 




1. Sinus Arrhythmia. — This d(*pends on changes in the control of the 
sino-auricular node iii which the effect of vagus influent' is important. It is ' 
frecpi(‘nlly seen iji connection with respiration, especially in deej:) breathing. > 
The rate increases with ins[)iratioii ancl slows with ex})iration. This is com- 
mon in young children and^ihout the time of pu])erty, and is seen occasionally 
ill adults. Ill some cases it may he responsible for attacks of faintness or syn- V 
cope, sometimes \^ith a slow rate and a low Idood pressure. The occurrence , 



Fig. 1. — Sinus ARRHYTn:MiA. 


This exhibits a variation oecasioned by a dilTerenee in length of diastoles. The > 
systoles are the product of a normal meclianism and are unevenly spaced but show 
no variation. 

of irregularity, also with slow pulse rate, and wdiicli has no order in its 
currence, is sometimes seen. This may occur after the administration of 
talis, in rlienniatic myocarditis or witli the bradycardia so common after ^ 
pneumonia. The condition is not serious in any way. 

Diagnosis . — This is usually clear. The irregularity is of the whole beijrt 
and the pulse and apex heat correspond. Tlie occurrence with respiration ia ^ 
significant. Exendse, fever and atropine usually al)olish this irregularity. 

Treatment . — None is required and this condition should not be regarded 
as an indication for rest or lessened activity. 

2. Extra-systole (Premature Contraction).— This is a common form 
of irregularity, to understand which it must be remembered that to a stim- 
ulus strong enough to set up a contraction the heart answers with all the 
contractility of which it is capable at the moment (BowditeVs law of max- 
imal contraction). A second property of the heart muscle is that it pos- 
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a ^^refractory phase” in which iiornially it is not excital)le', or 
^pl^eTS only to very strong stimuli. The auricle, the auricular- ventricular 
^jtSde or the voiitri(‘le may bo more excitable than the sinus and originate 
v;Sin abnormal stimulus for cojitraction, the sinus rhythm not being altered. 
; ISxtra-systoles may occur regularly or irregularly and often or seldom. 
‘ Auricular and ventricular extra-systoles are more common than the nodal 
-form, (a) Auricular c.rlnt^-sysiole. The ])reinature stimulus and coiitrac- 
iiou of the auricle usually cause a premature contraction of the ventricle, 
but the stimulus may travel slowly, so that the auri('ular conlraclion in- 
terval is prolonged, or it may not reach the ventricde — it is blocked. 
(6) Nodal or imnrulnr-vcuiricular CA'ira-sy stole. Tlie stimulus arises in 
the auricular-ventricular junctional tissue and })asses both to the auri- 
cle and ventricle. The two may (*ontract togetlu‘r or eitlier may ])e first . 






Fig. 2. — Fbeque:xt Pkematurk Contractions. 

The radial pulse wavos numborod 1, 2, U, T), G. 7, S, 10. and 11 are the remilt of a 
normal moehanisni ; lliose iumilM*rt‘d 4 and 9 arc* prcMualure; iiicomph'tc j)rt*rnaturo 
ventricular contraction occa'^ioning pulse intcriuissiou occurred afl(‘r ttu* 2, T), 7, and 
11 waves. The time occupied hy a iit)riiuil beat and an intermission is cxactlv equal to 
two normal pulse periods. There is a demonstra])le teruleilcy to rhytlim despite tlu* 
marked grade of irregularity. The venous pulse (uf>pcr curve*) sliows tlie auricular 
contractions (a waves) occurring regularly. 'I'he normal rclatiou of the ventricular 
waves (c and v) to the auricular wave is ileranged at the period of disturhauct*. 'I'hc 
irregularity is due to premature contraction of the ventricle occurring in advance of 
the arrival of the normal excitation wave from the auricle. 


(c) Y eniricular e.rira-sy stole. The extra impulse arising in the ventriide and 
causing it to contract auticipat(*s the next regular inijuilse from the aurich* 
which arrives when tlie veiiiride is in tlie ‘‘refractory }»hiise'’ and hence it 
does not contract, so that the auricular impulse is wasted. The interval 
which follows the premature contraction will iherefore lie longer tlniii normal 
(compensator}" pause). In consequence of this jirolonged interval of rest 
the next contraction is likely to be more forcible than normal. If tlie ven- 
tricular extra-systole occurs early enough to jiermit the lU'xt regular auricular 
stimulus to arrive wlien the ventricle (*aii eontraci, llicre is a premature con- 
traction between two normal beats. The premat un* confractioii is not as 
strong as a normal one and hence the pulse wave resulting is smaller. If 
the contraction is very feeble (and the earlier it occurs in diastole the weaker 
it is) the aortic valves may not be opened or the wave may not, reach tlie wrist. 
This results in a dropped beat. If an extra-systole ocemrs regularly after each 
normal beat, then the apex impulse and the jiulse wave occur in pairs — pulsus 
bigeminus; or if the extra-systole occurs after two normal beats, the impulse 
and pulse oix'ur in threes — pulsus trigemimis, and so on. 
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, On auscultation two sounds lare heard with the extra-systole, if i 
valves are opened, otherwise only a first sound. Evidently there can be 
variations iu the sounds and character of the pulse. Graphic records ^ 
usually necessary to distinguish between the auricular, nodal and ventrieu}!aa|^„ 
forms of premature contractions. If a murmur is present it may be abseritvi 
or less loudly heard with the premature beat. Fever, exercise, a change in 
posture, ajid a ra])id heart rate may cause the temporary disappearance of / 
extra-systoles. They tend to be more frequent with a slowing heart, as aft^ 
exendse, oji iaking the rccum])ent posture or after fever. . ‘^'V 

Sympiania . — The irregularity, inequality, and intermission of the pulse 
met wilh in every day experience are largely due to extra-systoles, which ' 
may present all sorts of (‘omhiiiations and groupings, de})ending upon whether 
tlie extra ])u]se heats are })erceptihle or not. There may ))e no actual patho- 
logical change, and so I'ar as the maintenance of the circulation is concerned , : 
the heart may be acting iu a satisfactory manner. The subjective sensations ‘ 



Fig. 8. — ^Prkmatobe Contractions of Ventricular Origin, 


Tlu* prroiipiiifr of juilse beats shows the manner of productiem of bigeminal, tri* 
geminal, an<l (juudrigcinintil pulses. 


vary greatly. In some the extra-systoles arc not noticed but many com- .' 
plaiji of a variety of syiii])loms and cspecdally of the pause*, with the succeed- 
ing strong contraction. Some patients are greatly disturbc'd by thc3m. 

Kxtra-syslolcs o(‘c*ur at all ages and uiid(*r the most varied conditions but 
are most common in persons over fifiy. There are several classes of cases. 
The irrc‘gularily may be a life-long condition, wilhout any recognizable dis- ‘ 
case and without any impairment of the function of the heart. This may 
1)0 a peculiarity of the heart-miisc-le of the individual, who has extra-systole 
for the same rc'ason — physiologic*al hut not well understood — as the dog and 
horse*, in which animals it is common. The late Chancellor Ferricr, of Mc- 
Gill rniversity, who died at the age of eighty-seven, had an extremely irreg- 
ular heart action for the last fifty years of his life. In debilitated and neuras- 
thenic* persons there may he an irritable weakness of tlie heart associated with > 
extra-systole and pal])ilation of a distressing character. In a second group 
toxic agents, as tobac’co, tea, coffee, or the toxins of the infectious diseases 
are resj)onsibh*. Digitalis may be a cause. Even reflexly, as in flatulent 
dyspepsia, extra-systoles may arise. Thirdly, a high blood pressure can 
up extra-systoles ; also change in posture. And, lastly, organic disease of the 
heart itself, especially myocardial. 

The significance of premature contractions is not always easy to determine. 
They are often temporary, especially in young persons, but should not he re- 
garded lightly. It is wiser to regard them as meaning some pathological 
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age until the contrary is proved than to make light of them and r^ognize 
error later. In those who have reached fifty years of age they may be the 
fwaining of serious myocardial damage. The patient seen to-day with extiia- 
isystoles may return with auricular fibrillation in tw'O or three years. The 
diagnosis is usually easy. The occurrence of a premature contraction is felt 
at the apex and wrist and heard on auscultation. In the cases in which the 
'.premature contractions do not send a }>ulse wave to the wrist, the impulse 
inay be felt at the apex or the sound heard. Tracings are rarely necessary. 
Treatment , — Tliis must depend on the other conditions found and not on 
the extra-systoles themselves. The nature of the process should he explained. 
In nervous ]>aiiejits, bromide is indicated. (Quinine suljdiate (gr. v-x, 0.3-0. G 
gm., three times a day) with stryclinine (gr. t/30, 0.002 gm.) sometimes seems 
to lessen or stop extra-systoles. The condition itself does not require digitalis. 

(3) Simple Paroxysmal Tachycardia. — Tliis is characterized by parox- 
ysmal attacks, beginning and ending abrii [»tly, in whicli the heart rate iji- 
ereases to between 100 and 2(H1 a minute (the common rate is between 140 
and 100). The abnormal impulses arise from a new focus wliidi may be in 
the auricle or ventricle, usually in the auricle. They represent “essentially 
a regular scries of extra-systoles'’ (Lewis). 

It may occur at any age but is most frequent in young adults, and morn 
often in males. There may l)e definite cardiacs disease Imt some jaitients 
show no sijrn of any lesion in the intervals. Naturally one is suspicious of 
some underlying factor (myocardial). Exertion, emotion or dig(‘stive dis- 
turbance may initiate aji attack but in some (^ases no cause can l)e given. Tlie 
duration of an attack varies from a iew secojuls to ten or more days. 

The symptoms vary gnuitly witli the duration and severity of the attack. 
A striking featun* is the al»rii]/t onset. In the vc'rv short attac'ks the patient 
may not be conscious of any disturbance or make any complaint. In more 
marked attacks there may be discomfort and pal})ilalion, with weakness, 
sweating and gastric disturbance. Thoracic pain of varying distribution is 
common, sometimes with disturbance of sensation. If dilatation of the heart 
follows there are the sym])toms associated with it. In the examinatioji tliere 
may be little exee]>t tlie rapid heart and the general coinlition is often good. 
There may he marked pulsation in the veins of the ;ieck. 'I'he heart rate 
should be determined by auscultation. 11ie sounds are very short and sharp, 
like the fetal heart sounds. If there has been a previous murmur it may have 
disappeared. Enlargement of the heart, passive congestion of the lungs, soim*- 
tlmes with bloody sputum^ cyanosis, oed.ema, and enlargement of the liver 
with abdominal tenderness may be found. These disappear rapidly when 
nontial rhythm is restored. 

In diagnosis the history of previous attacks with an abrupt onset and a 
sudden termination is important. The cases of tachycardia of other etiology 
rarely cause doubt. The rapid rate with loss of compensation should not cause 
difficulty. Change in posture and exertion do not alter the rate in paroxysmal 
tachycardia. In cases of doubt a traedng is diagnostics 

The outlooJc is good but always has an element of uncertainty. In pro- 
longed attacks with marked disturbance of the circulation there is always some 
danger. The condition of the heart between attacks and the behavior of the 
muscle during the attack are iinpo^nt points. As to the patient becoming 
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free of the attacks, it is diflicult to speak with any certainty. 

(lition is compatible with long life. The late H. C. Wood had a 
aged eighty-seven, who had attacks at intervals for fifty years in which 
pulse rate was usually 200. The taking office water or strong coffee arrest 
the attacks. 

Treatment, — In an attack the patient should be quiet and in the positioil;^ 
which gives him the greatest comfort. The diet should be liquid. If there iS.^™ 
gastric disturbance, the giving of sedatives and alkalies may be useful. An- § 
ice bag ap})lied over the praecordia often gives relief, if it does not stop the 
attack. The most diverse procedures may stop an attack, such as placing 
the head between the knees, being suspended with the head down, pressure J 
on th(* vagus in the neck, or on the eye-balls, any sustained respiratory e£- 
fort, the production of vomiting, the application of a tight abdominal binder, 
etc. The giving of strophantliin (gr. 1/250, 0.0020 gm.), quinine dihydro- 
chloride (gr. v, O.ll gin.) or epinephrine, (TTl x, 0.(i c. c. of a 1-10,000 solu-V;;|i 
tion) intravenously may ])e effectual. Chloral hydrate or morphia may 
given to seizure sleep. Any indicated symptomatic treatment should be give©;^® 
Between attacks, any exciting cause should be avoided, the general health/ /^v 
improved if possible, and attention paid to any gastro-intestinal disturbance 
The w'earing of an abdomiiial binder is sometimes useful. ; 

(4) Auricular Flutter. — In this rather rare condition the impulses arise /■. 
in th(‘ auricle, probably from a circular wave of contraction, which cause it / 
to beat rhythmically at a rate of 200 to 350 per minute. As Lewis says, this ' 
may not be readily distijiguished from paroxysmal tachycardia but when the ; 
rHl(‘ over 200 special characteristics appear. Lew^is regards the circus ; 
movement as important in auricular flutter. The difference between it and 
fil)rillatioii is largely one of degree. Heart-block is almost always present 
with it, the ventricular rate being half that of the aurich^; 2:1 block is com- ... 
mon but other ratios occur. There may be a change from one ratio to anothor, 
The rate of the auricle is regular; the ventricle is usually regular but some- ' 
times irregular. I t is most frequent in advanced years, more common in males 
and usually associated with arterio-sclerosis and myocarditis but may occur 
with acute infections or after operation. 



Fig. 4. — Attricttlar Flutteb, 


The curve ehowa a aeries of regular waves due to auricular contractions, interrupted 
hy sharp spikes due to ventricular contractions. The ratio between auricular contrac- 
tions and ventricular responses varies (2:1, 3:1 and 4:1) and averaj^es 3:1. The slower 
ventricular rate is caused by a partial heart’’block. The auricular rate is 210 per nim- 
ute; the ventricular responses average 70. 
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ke symptoms are fewer thaa might be expected and depend on state 
myocardium. There may be a complaint of palpitation and attacks of 
^ ^ kcope. Occasionally the ventricle takes the auricular rate, with which the 
Recondition is very grave, but such attacks artj usually of short duration. The 
(diagnosis may be possible only by electrocardiograf)hic tracings if the rate of 
the ventricle is not very rapid; otherwise a rate of 11^0 or over is very sug- 
gestive. Tlie duration is variable; it may last a very sliort time or persist 
for months. It may return to normal rhythm or pass into auricular tibrilla- 
tion abruptly. The attacks begin and end al)rui)tly. The effect on the heart 
depends greatly on tlie condition of the myo<‘ardium, but the duration and 
ventricular rate also have an influence. There is always a ])rohal)ility of 
a return of the condition. The ircAiiment consists in the use oT digitalis or 
strophanthus in full doses and until a detinite etfei't is produced. As a rule 
the administration of digitalis should he continued in amounts sutficieiit to 
control the rate of the ventricle. 





Fig. 5. — lArmcuLAB Fibrillation. 

Several cardiac contractions at tlie apex (upper traein^O prt)dih*ed no pulsation at 
the wrist; others are so small as not to be felt. Synchronous counts at the apex and 
wrist for 10 seconds show 18 and KJ impulses respectively. FJie ju«iihir shows only c 
and V waves, due to ventricular activity. Waves due to contraction of the auricles are 
absent, since they have ceased to act as efficient contracting chambers. 


(5) Auricular Fibrillation. — This common form of (‘ardiac irregularity 
is exceedingly imj)ortant to recognize clinically. It is vseon most frequently 
in the last stages of mitral stenosis, in which the pu.lse shows extreme irreg- 
ularity, which,, when once established, is usually permanent. Transient and 
recurring forms are observed as a result of acute conditions and preceding 
the permanent form. A study of its features in this condition gave Mackenzie 
the clue to its explanation. He found that in certain teases the transition from 
regular to irregular pulse of this tyjie occurred with suddenness, and that, 
whereas before the irregularity sujx'rvi'ned the jugular pulse showed the 
normal features in the presence of auricular carotid and ventricular waves, 
with a marked presystolic murmur and thrill at the a])ex, after the irregu- 
larity was established, the-auricular wave disappeared from the jugular pulse 
and the presystolic murmur from the apex. The influence drawn was that 
the right auricle was so dilated as to })revpnt the formation of a normal 
auricular contraction. Complete proof of the cause of this condition was 
supplied by Jjewis, who found that patients with this irregularity showed in 
galvanometric tracings from the auricle numerous small and continuous waves,, 
similar to those obtained in the dog after fibrillation of the auricle has besen / 
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indiicei by faradic stimulation of the appendix of the right aurido^^ 
ligation of the right coronary artery. The auricles do not contract nor 
* but are in diastole with many fibrillary twitchiiigs. The numerous abnormw'^: 
impulses como to the auricular-ventricular bundle but only some of them are 
able to pass and these reach tlie ventricle in an irregular fashion. Hence thei^,§ 
contractions of the ventricle arc disturbed and irregular. The state of th^:v, 
bundle determines how many imjiulses pass and hence the ventricular rate 
shows great variation. Heart-block and auricular fibrillation may occur to*, 
gether. Lewis regards auricular fibrillation as due to a circus movemeni 
in the aurieJt', “a sijigle wave is jiropagated and revolves i)crpetually upon 
a re-entrant path.” This is repeated as an average 450 times per minute 
and controls the beating of the auricle. The relation of the refractory period 
to the speed at whicdi the wave moves is important. If the advancing' wave 
of contraction reaches muscle in the refractory period, evidently the con- 
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The irroprnlarit y of tln' pulse is evident, and is further shown :>y accurate measure- 
rneiit of the duration of eacli cycle. The beats averaged The low rate was occa- 
sioned hy associated sclerosis of tlie bundle limiting the number of stimuli reaching 
the ventricles from the auricles. 

traction will stop. Qninidinc acts by lengthening the refractory period so that 
the ln‘ad of the circulating wave catches up with its tail, so to speak. When 
this hap])eiis the (‘irinis movement ceases. But quiiiidine also slows conduc- 
tion wJiit'h favors the circus movement. One effect tends to shorten the gap 
between ‘‘the crt‘st of tlic movement and its wak(*.'’ the other to lengthen it. 
Only if the first ])redomiiiates will the abnormal movement terminate. 

Auriiuilar fibrillation forms a large ])roj)ortion of the cases showing myo- 
cardial failure with an irregular pulse. Many of the contractions fail to 
give a pulse Avave at tlie wrist (|)ulse deficit). Of, etiological factors the most 
important is mitral stenosis, it is essentially a sign of marked myocardial 
disease. It occurs occasionally in acute infectious diseases. The average 
age of onset in tliose with a ]>revious history of rheumatism is 30 to 40; 
in the non-rheumatic group it is between 50 and 60. 

The syvipioms depend largely on the associated conditions and are those 
of marked myocardial failure. The ventricular rate has some influence, as 
when it is very rapid (120-]G()), the di.slr(‘ss and general symptoms of dilata- 
tion are more marked,! The pulse is extremely irregular in every way and an 
'r irregular pulse with .=irrate over 1 20 is usually due to fibrillation. The more 
:-;afa|3iid the rate, the g're'ater the irregularity. The diagnosis is ivith a 
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rapid heart, as all irregular hearts with a rate of 120 or more have 
atiricular fibrillation, but wlieii the rate is below 100 there may be slight 
difficulty until a careful study is made. The marked irregularity in every 
way — force, rhythm and rate — is usually sufficient. Tracings remove any 
difficulty. 

In prognosis the occurrence of fibrillation is of grave omen. The condi- 
tion is compatible with life for years but moans serious myocardial damage. 
The ventricular rate is of value, a persistent rate of 120 or over means a 
grave outlook and each increase in rate above this is more serious. The in- 
fluence of treatment is of value in estimating the outlook. 

Treatmf^nt . — For Ihe general condition of the heart the problem is that 
of myocardial insufficdoncy, and for this and for the fibrillation the remedy 
is digitalis, which aetts by bloc'kiiig the passage of many of the imj)ulses from 
auricle to ventricle. The dosage is that whi('h kee])s the h(*art at the best 
possible rate, and must bo decided for each patient. It dej)ends somewhat on 
the severity of the condition ; the present tendency is to give larger doses 
than formerly. In any case the object is to produce the desir(‘d efl'ect, what- 
ever dose is required. Most of the patients should continue the use of digi- 
talis permanently. 

The use of quinidwe has been successful in a considerable number of cases. 
It probably depresses conduction. As a rule the patients should first have the 
advantage of digitalis, but this should be stopped for several days befon* 
quinidine is given. The patients should be (‘urefully chosen : those in whom 
the fibrillation is of recent development (within six months) ; those without 
marked evidence of myocardial degeneration, or arterio-sclerosis, are the most 
favorable. In patients with cardiac disease of long duration with de(‘ompen- 
sation, especially if the liver is enlarged, acute or suba(*ute endoc^arditis, 
multiple valve lesions, coronary artery disease, heart-blo(*k or angina pc'ctoris. 
quinidine is not likely to be of use. It is well to give two doses of 8 grains 
(0.2 gm.) on the first day. The next day it is given in do8(‘S of fi grains 
(0.4 gm.) three limes and continued for three or four days. If there is an 
effect the drug should ])e given in smaller doses ((b2 gm. oii(*e or twice a day) 
for some time. The duration of this has to bo settled for each patient. Some 
prefer to give larger doses, especially if the usual dosage is without elTecd. 
The question of danger is unsettled; apparently the risk of embolism is com- 
paratively slight. A'arious disturbances may occur, su(*h as dizziness, weak- 
ness, palpitation, dyspnoea, diarrhoea, etc. Sudden collapse with unconsedous- 
ness or additional disturbance of rhythm may result. The drug should be 
stopped if any of these appear. If quinidine has an influence on the fibrillation, 
it is of value in determining how much part fibrillation plays in the myo- 
cardial failure. 

(6) Heart-block (Stokes-Adams Syndrome). — In the adult heart the 
auriculo-ventricular bundle of His is 18 mm. long, 2.5 mm. broad, and 1.5 
mm. thick; it arises in the septum of the auricles below the foramen ovale 
and pass(*s downward and forward througli the trigonum fibrosum of auric- 
iflo-ventricular junction, where comes into close relation with the mesial 
leaflet of the tricuspid valve. Pasj^ing along the upper edge of the muscular 
septum, just where it joins with ^e posterior edge of the membranous sep- 
tum, it radiates throughout the v^tricles. If the function of the auriculo- 
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ventricular bundle is impaired there may be a delay in the conduetioil^lil 
impulse or it may be blocked completely. This may occur only with cesrtaiu 
impulses {partial heart-block) or with all {complete heart-block). Inters 
mittent and variable forms have been observed. In complete block the ven** 
trieles, released from the control of the normal pace-maker, assume their owjx 
rhythm (usually about 30 a minute). 

Etiology. — Heart-block may occur at any age depending on the cause. It is 
more common in males. It is not infrequent, but usually temporary, in infec-i 
tious diseases, especially rheumatic fever, influenza, diphtheria and pneumonia, 
but occ'urs in many others. In this group acute inflammatory changes or the 
influence of toxins may be responsible. Syphilis is an important cause owing 
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Kig. 7. — Diagram Sitowing the SiNo-AiiEictmAR Xode and the Auktctjlab Bundle. 

A, viewed from the i i^ht ; B. cross section of the heart, viewed from the front. 

(Kindness of A. D. DirschfeJder. ) 

to the auriculo-ventricular bundle being affected in the myocardial involve- 
ment or by a gumma. Any form of myocarditis, acute or chronic, may be 
responsible. The action of digitalis in auricular flbrillation depends largely 
on its action on tlic impulses passing from auricle to ventricle and hence 
it is one of the causes of heart-block. The lesion in the bundle may be acute, 
usually in infections, or chronic, with fibrosis, gumma, etc. Heart-block 
usually occurs with marked myocardial degeneration, involving both the 
muscle and tlie conduction system. 

The symptoms are variable, and depend to a considerable extent on the 
associat('d c-onditions. Some patients make little complaint, but dizziness;^ 
weakness and fainting attacks are not uncommon. In the more severe forma, 
the syncopal attacks are more frequent and severe. One variety is described 
under the Stokes-Adams syndrome. (It may Isp emphasized that this and 
heart-block are not synonymous terms.) Heairt-block occurs without the 
Stokes-Adams syndrome and the syndrome may be due to other causes. The 
signs vary with the grade of block. An early manifestation may be reduplica- 
tion of the first or second sound due to lengthening of the A-V interval which 
represents a delay in conduction. A dropped beat is easily recognized and if 
the ventricle is beating regularly at half the rate of the auricle (2:1 block) 
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Kpulse may be 40 to 50 a minute. Halving of the ventricular raip under 
^gitalis therapy is always suggestive. It may be that the auricular rate 
hsLU be counted by the pulsations in the veins of the ne(‘k. In complete block 
' the ventricle beats at a rate below 35, and indej)endently of the auricle. 



Fir,. 8 . — Partial TTeaktPlock with 2: 1 Patio. 


The auricular iliythni incli<*ate<l by llic a waves in tin* venous jmlse Is regular; the 
ventricles respond regularly to every other auricular coiilraction. Auricular rate lid, 
ventricular and pulse rate 3:i. 


While the diagnosis can often bo made from the jiliysical signs, 1 racings render 
it certain. The more frequ<*nt contractions of the aurii'le may he seen with 
the fluoroscope. 



Fi(i. a. — Complete He\rt-Hlock. 


The auricles and veiil rides arc pursuing independent, sejairate rhythms, indicated 
by the variable relation of aur'cular («) waves to those rcsultinj: from the ventricular 
contraction (o and v waves). In the period of IG seconds shown nearly every jiossible 
arrangement of these waves occurs. The auricular rate is (12.5: ventricular, 45. 

Siolccs-Adams t>yndromf . — This may occur with lieart-hlock, more often 
partial than complete, or in conditions in wliich the rate is low from 
other causes. Clinically this presents three features: (^0 Sknv ])ulse, usually 
permanent, but sometimes jiaroxysmal, falling to 40, 20, or even 0 ])er minute; 
(6) cerebral attacks — vertigo of a transient charatter, syncojie, pseu(lo-a}) 0 - 
pleetiform attacks or epileptiform seizures; (c) visible auricular imjiulses in 
the veins of the neck, as noted by Stokes — the beats varying greatly; a 2:1 
or 3;1 rhythm is the most common. There are several groups of cases. It 
is usually a senile manifestation associated with artcrio-sclerosis. Tlie cases 
in young adults and middle aged men are oftim myocardial and of syphilitic 
origin. There is a neurotic group in which all the features may be present, 
and in which post mortem no lesions liave hemi found ( Kdes and (Council- 
man). In some cases of slow pulse in this grou]) the auricular as well as 
the ventricular rate may be slow and equal, the normal sequence of events 
being preserved; the origin of the condition is jirobahly vagal. The outlook 
in this class of cases is good; in the others it is a serious disease and usually 
fatal, though it may last for mkny years. The cerebral attacks are due to 
: l^niemia of the brain or of the miedulla in consequence of the imperfect ven- 
y^rieular action. 

The prognosis in the cases qf heart-block with acute infectious disease 
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is usually good, with the exception of diphtheria and some cases of 7 
fever. In the chronic forms the outlook is grave and sudden death 
possible. Tile ultimate outlook in cases of branch bundle block is very SeriouSSi'i 
The syncojial and convulsive attacks are always serious. In some of 
cases due to syphilis projier treatment may result in great improvement, l^tt 
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Fu!. 10. — Complete TJb:art-Block with Marked Bradycardia. 

Tbm* oont.ractions of the ventricles (upper curve) and three eonsequent radial 
pulse waves (lower curve) are reconled. The intervals ela]>Bing betw'een beats are 
shown. The ventricular contractions average slightly less than 11 per minute. The , 
auricular contractions an* indicated by the a w'avea in the venous pulse (middle curve) 
and slu)W^ a regular rhyihni and a rate of 110. 

every case tlie state of the myocardium is important and with signs of its 
failure the outlook is grave. 

Trvalmnnf . — If a cause^ such as syphilis, is found, ‘the indications are 
evident. A(‘ute h(‘art-blo('k demands absolute rest and treatment directed to 
flu* general cardiac' ('onditioii. Digitalis should be given with care. In partial 
blo('k if may in< r(*ase the dillhailty and yet the heart musc'le may be aided by 
it. Jn eom])l('t(‘ block it may be more useful and it cannot iiKTease the block. 
The ctb'ei on the myoeardium must decide. In partial heart-block the giving 
of atrofdne may Ik* iiMd'ul ])nt rather in the cases due to acute infections than 
those w'itli sclerotic' f)roe('sses. In the Stokes-Adams syndrome the injection 
of ef)iiie|)hrine ( TTL o-lO, c. c. of l-inO() solnlion) subcutaneously (not 

intravenously) may have a marked effect which lasts for ten or twelve hours, 

SinO’Auricular Block. — This is not ('onimon and may occur in healthy 
persons. Either tin* sino-auricular node does not fnnctioii at intervals or the 
stimulus is not transmitted to the aurude. In consequence the auricle and 
ventriele fail to contract and there is a pause, usually less than the length 
of two <'ar(lia(' cy('les. Tliere is a dro])f)ed impnlsp in tlio pulse. S, (h Smith 
found it in ('hildr(*n after various infec'tions and sometimes after exertion or 
ex(dteineiii in af)parentlv li(*althy [)ersons. lie regards it as probably not a 
pathological condition. Treatment is not required. 

Branch Bundle or Intraventricular Block. — In this there is delay or block 
in the ('onductor system below' the bifurcation of the bundle of His. The',, 
grade of block vari(*s and the condition gives jio distinctive signs. There is 
usually evidence of myocardial disease. The duifjmsis can be made only by the 
ele(*trocardiogram. It is of serious im]>ort. Treatment must be decided by 
the myocardial condition. 

(7) Alternation of the Heart. — In ibis there is disturbance of the ven- 
tricular systole, so that larger and smaller amounts of blood are expelled by 
alternate contractions and consequently the pulse shows alternate large ah^ ^ 
small beats (pulsus alternans). It is seen in conditions of very rapid hearW 
rate, especially paroxysmal tachycardia and hyperthyroidism. Its occurrence 
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ifen the heart rate is normal or nearly so has a very different ailcP more 
serious meaning. It is observed in a variety of conditions in which marked 
circulatory disease is present, in severe infections, especially pneumonia/ in 
uraemia, in lead poisoning, and in patients under the influence of digitalis. 
It occurs most often in advanced life in males with myocardial degeneration. 
It is essentially due to a partial failure of contractility, the most important 
of the myocardial functions, and is associated with conditions which cause 
heart failure. It is comparatively common but frequently overlooked. 
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Fig. 11. — Altebnatton of tub Pulse. 


Tlie irre^ilarity is of volume only, the seqiitmce bein» re^yiilar. In two places the 
regular alternation of large and small beats is interrupted by the occurrence of two 
small brats. 

The condition itself probably causes no symptoms but as it accompanies 
serious circmlatorv diseases, tlie features of these are present, such as dysp- 
noea, anginal pain, etc*. It should l^e searched for in rases of hypertension, 
angina ])e(‘toris, myocarditis and when extra-systoles are present. It may be 
more evident after exertion, with the patient standing or after holding the 
breath. TIjo variations may be felt by the finger ofjcasionallv but tracings 
give the most certain evideiiee. The difference in systolic riressure between 
the large and small beats may be an aid, as at one level only half the beats 
come through. (Vmiparison with the heart rate di.stinguishes it from a dicrotic 
pulse. A iiigeminal ])ulse due to extra-systoles may give dillieulty but the 
regular intervals in jiulsus alternans should decide. Kxcluding the cases 
tachycardia and usually those due to digitalis, the signifiriwce of alternation 
is always serious. This applies particularly to the cases in whidi it is con-' 
tinuous, hut in all it should be regarded as an evidence of great danger. 
.’Sudden death is comparatively common. The treatment is that of the under- 
lying condition and special emphasis should be placed on rest, thorough and 
prolonged. 


n. APPEOTIONS OP THE MYOCARDIUM 

I. HYPERTROPHY 

Varieties. — The heart enlarges to meet a demand for extra work, either 
general, as in the hypertrophy Of work, or special to combat a deficiency of 
cardiac structure, such as a damaged valve. There are two forms, one in 
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which:, the cavity or cavities are of normal size, and the other in whicK 
cavities are enlarged and the walls increased in thickness (eccentric hyper- 
trophy). The so-called concentric hypertrophy in which there is diminution 
of the size of the cavity with thickening of the walls is, as a rule, a post 
mortem change. The enlargement may affect the entire organ, or one aide, 
or only one chamber. .Naturall}’, as the left ventricle does the chief work 
the change is most frequently found here. Though its production is assisted 
by adequate nutrition, hypertrophy may appear even under conditions of 
starvation, given otherwise healthy organs. In the debilitated the limits 
to which hypertrophy may progress are small. 

HypKKTROPjiy OP the lefp ventuicle alone, or with general enlarge- 
ment of the heart, is lirought about by — 

Co7idUiofis affecting the heart itself: (a) Disease of the aortic valve; 
(6) mitral insufficiency; (c) pericardial adhesions; (d) sclerotic myocarditis; 
(c) disturbed innervation with overaction, as in exoplithalmic goitre, and as 
a result of the action of alcoliol, in the ^‘beer heart.^^ In all of these the work 
of the heart is increased. Willi the valve lesions the increase is due to in- 
creased intraventri(‘ular pressure with more blood to handle; in the case of 
the adherent pericardium and myocarditis, to direct interference with the 
proper contraction of the chambers. 

Conditions acting vpon the blood-vessels: (a) General arterio-sclerosis 
with hypertension, with or without renal disease, especially sclerosis of the 
aorta, the renal arteries, and the vessels of the sjdanchnic area ; (&) all states of 
increased arterial tension induced by the contraction of the smaller arteries 
under the influence of spasm or toxic substances, which, as Bright suggested, 
•‘by affecting the minute capillary circulation, render great action necessary 
to send the blood through the distant subdivisions of the ^^ascular system’’; 
(c) prolonged muscular exertion, wffiich increases the blood pressure in the 
arteries; (d) narrowing of the aorta, as in congenital stenosis. 

Bjcjiit VEXTincrj-: hypertrophy occurs with the following conditions: 

(a) Lesions of the mitral valve, either incompetence or stenosis, which 
increase the resistance in the pulmonary vessels. (6) Pulmonary lesions 
with atheroma or obliteration of any number of vessels within the lungs, as 
in em})hysema or fibrosis, (e) Valvular lesions on the right side occasionally 
^Ippse hypertrophy in the adult, not infrequently in the fetus, (d) Chronic 
valvular disease of the left heart and pericardial adhesions are sooner or later 
associated with hypertrojdiy of the right ventricle. 

In the auricles simple hyj)ertrophy is never seen; there is alwa3"S dilata- 
tion with hyjiertrophy. In the left auricle this develops in lesions of the 
mitral orifice, particularly stenosis. I’he right auricle hypertrophies when 
there is increased pressure in the lesser circulation, whether due to mitral 
stenosis or pulmonary lesions. Narrowing of the tricuspid orifice is a rare 
cause. 

Symptoms. — There may be no complaint due to the hypertrophy and if 
associated with renal disease or arterio-sclerosis there may be a marked sense 
of w^ell-being. Jf the cardiac defect is not fully compensated, the patient may 
complain of giddiness, headache, palpitation and some dyspnoea on exertion. 

In hypertrophy of the right auricle the venous pulsation in the neck may 
be more evident, and an increase in dulness to the right of the sternum in 
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third and fourth interspines may be detected. Hypertrophy of the right 
' ventricle causes a slight bulging of the costal angle with a positive instead 
of a negative pulsation at this spot. The apex beat may be diffuse, as the 
enlarged right ventricle prevents the left ventricle from coming into con- 
tact with the chest wall. The venous pulsalion in the neck is usually marked, 
and the first soniid over the tricuspid ar(‘a louder than normal. Hypertrophy 
of the left ovricle, winch is never unassociated with dilatation, may be de- 
tected occasionally by dulness toward the base of the left lung behind; it is 
easily diagnosed by the (‘xtension backward of the cardiac* sluidow in oblique 
illumination of the dies! by the X-rays. Tly])ertro})hy of the left ventricle 
is usually easy to diagnose. There is a forcible iin])ulse at the apex beat, 
both visible and palj)able, which may cause a movement of a large area of 
the chest wall. The apex beat, if there be only slight dilatation, is usually 
disjdaced downward, and is in the (Jth and 7th s])ac(‘s ; but if the dilataiion 
be marked, the apex beat ])e(*omes more diffuse and is well outside the nipple 
line in the 4th, 5th ajid bth sj>a(‘es. The first semnd is usually marked and 
sometimes has a distinct booming quality. The second sound at the base is 
accentuated. The pulse is full and of high tension at tlic height of the ven- 
tricular impulse. The blood pressure is usually raised. 


IT. DII.AT.ATIOX 


As with other hollow muscular organs, the size of the chambers of the 
heart varies greatly within normal limits. l)ilatation may be acute and quite 
transitory, as after s(*v(*re muscular effort, or it may be chroni(;, in which 
case it is associated with hypertrophy. Xot always, however; there is an 
extraordinary heart in the Ivlctiill ('^ollege ]\Iiiseum showing a parchment 
like thinning of the walls with uniform dilatation of all the cliamhers; in 
places in the right auricle and v<'ntricle only the epicardium remains. Dila- 
tation is patliologieal only when excessive or permanent. Increase in caj)acity 
means increased work and in consequence hypertrophy to meet the demand. 

Etiology. — Two ini])ortant causes combine; to pro<]uce dilatation — in- 
creased ])ressure within the cavities and imf)aired resistaiu'e, due to weakening 
of the muSi ular wall — Avhich may act sijigly, but arc often combined. A" 
weakemed w^all due eitlier to structural change iii the muscle or to a dimiim- 
tiou of its natural tonus may yield to a normal distendiiig force. 

(rt) HiUGiiTENEn ENDocAUi)jA(’ riiEssritE results from an increased 
amourit of blood to be moved or an oI)slacle to he overcome. It does not 
necessarily cause dilatation; simj)le hypertrophy may follow, as in the early 
period of aortic stemosie, and the left ventricle hypertrojffiy in nepliritis. 

The size of the cardiac chambers varies in hc'alth. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Moderate exertion in a normal heart, or even T)roloiig(*d cx(*rtion in a well- 
trained heart, lessens the heart size, but in conditions of ill health dilatation 


occurs. Physiologically, the limits of dilataiion are readied when the chaifi- 
bor does not empty during systole. This occurs as an acute transient condD 


tion in severe exertion in an untrained or feeble condition. 

There may be great dilatation of the right heart, as shown by the increased 


epigastric pulsation and increase in the cardiac dulness. The safety valve 
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action of the tricuspid valves may come into play, telieving the luiig 
mitting re^rupgitation into the auricle. With rest the condition is re 
but, if it liiis been extreme, the heart may suffer a strain from which it noia^ 
recover slo\\lyj or, indeed, the individual may never be able again to underr^ 
take severe (‘xertion. In the j)rocesB of training the getting wind, as it 
called, is largely a gradual increase in the capability of the heart, particUr' 
larly of the right chambers, A degree of exertion can be safely maintainedv 
in full training whicli is quite impossible under other circumstances, because, 
by a gradual process of what we may call physicail education, the heart haa 
strengthened its reserye force — widened enormously its limit of physiological 
work. 


Endurance in prolonged contests is measured by the capabilities of the 
heart, wliicb by iiu-reasing its tonus lias increased its resistance to dilata- 
tion. We luive no positive knowledge of the nature of the changes in the heart, 
in this process, but it must bo in the direction of iiuTeased muscular and 
nervous energy. The large heart of athletes may he due to the prolonged use:^ 
of their muscdes, but no man becomes a great runner or oarsman who' 
has not naturally a ca|)ai)le if not a large heart. Master McGrath, the cele*^ 
brated greyhound, and Eclij)se, the race horse, both famous for endurance 
rather tlian speed, had very large hearts. 

Excessive dilatation during s(‘vere muscular elTort results in heart-strain. 
A man, perhaps in poor condition, calls upon his heart for extra work dut*' 
ing the ascent of a mountain, and is 6eiz(^d with ])ain about the heart and 
a sense of distress in the (qngastrium. He l)reathes ra]>idly for some time, 
is “piifled,” as we say, but the symptoms ])ass olT after a night^s quiet. An 
attempt to repeat the exercise is followed by another atiai'k, or dyspncca may 
come on M’hih at rcsi- For months such a man may l)e unfitted for severe 
exertion or lu? may l)e permanently incapiacitatcd. In some way ho has over- 
strained his heart and hoc'onio “broken-winded.” Jn such cases there waa% 
probably ])rcvious myocardial change. The “h(;art-sho(‘k’’ of Latham 
eludes cases of this nature — sudden cardiac brcak>dowu during exertion, nDl|| 
due to nii)iur(‘ oh a valve. 

Acute (lilatativc heart weakness is seen in many conditions, as in Graves^ 

. disease, in paroxysmal tachycardia, in old myocardial cases following exer- 
tion, and in angina pectoris. There is usually a striking contrast between • 
the wide cardiac im])nlse and the small, feeble, irregular pulse. 

Dilatation oc(;urs in all forms of valve hsions. In aortic insufficiency , 
blood enters the left vtnitricle during diastole from the unguarded aorta andy' 
from the Itd't auricle, and the quantity of blood at the termination of diastole. 
subje('ts the walls to an extreme (l(*gree of ])rt*saure, under wliich they iuev- 
itably yield. In time they augment in thickness, and present the typical , 
eccentric hYpertro})hy of this ('ondition. 

In mitral insufficiency blood which should have been driven into the aorta 
y forced into and dilates the auricle from which it came, and then in the 
diastole of the ventricle a large amount is returned from the auricle, and 
with increased force. In mitral stenosw the l(;l*t auricle is the seat of greatly 
« increased tension during diastole, and dilates as well as hypertrophies ; 4:be dis- 
tention may be enormous. Dilatafioii of tlu* right ventricle is produced by a 
, number of conditions, wdiich were considered under hypertrophy. All circum- 
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ices, such as mitral stenosis, emphysema, etc., which permanently increase 
'the tension in the pulmoiiarv vessels cause its dilatation. 

The dilatation and hyperirophy of beer drinkers also comes in this group, 
> as it is brought about gradually by increased endocardial ])resRure. 

(i) iMPAiiiKD KmuTioN OF THE 3 IEAKT WALLS iiiay lead to a diminution 
of the resistijig power so ihat dilatation nvidily occurs. 

The loss of t()ii(‘ du(‘ to paroiK'hyinaious degeneration or myocarditis in 
fevers may lead to a fatal condition of acut(» dilatation. It may occur in 
rheumatic, scarlet, tvpbus or typhoid fev(‘r, etc. The changes in the heart 
muscle which accompany ac-ute endocarditis or pericarditis may lead to dila- 
tation, especially in the latter disease. In anamiia and huikaunia the dilata- 
tion may be considerable. In librosis of the walls the yiidding is always where 
this process is inost advanc ed, as at the left ajx'x. f'^nder any of these circum- 
stan<'(‘s the walls may yield with normal blood pressure. 

IVric'ardial adhesiojis are a cause of dilatation, and we generally find in 
cases with extensive and firm union considerable byi)ertro])hv and dilatation. 
There is usually here some impairment of the superficial layers of muscle. 
Dilatation is a common sequence of hypertropliy, usually after a long period. 
In many eases this 0(‘cur^ with the appearance of auricular rdirillation. 


III. AIV()(’AI{T)1AI. IXSI FFUTKNC V 

Etiology. — With lessening of the' inuse*nhir jioweu’ of the he^art the rapielity 
with which the bloejd circulate's is diminished, and the tissue's fail to receive 
their projuT 6U])])ly of oxygen and food, and to be adi‘quat(‘]y redievexl of their 
waste ])rodu(*ts — tliis is e*ai*diae^ failure. 'J^he* same e'tlVei may be ])roelueod in 
another way. Tlie amouuL e'f bhjod in the l)ody is much less than the total 
capacity of the vaseadar bed, anel an adequate blood sii})ply is only keqjt up 
by a general cenistriclion of arlermh's wliie-li elam tlu‘ blex>d in the arterial 
system, but if by any chance there is a general vaso-diIa,lation of the arterioles, 
especially those in the sj)Iaiiclinic area, the heart does not receive an amount 
of blood suHicient to supjdy tlie bodily needs, witli the same olfeet on the 
organs as in certain forms of cardiac failure. Tliis condiiioii does not concern 
us here, hut it must lx* mentioned to avoid the iiup^’ossion that all failure of 
the cireulation means failure of I he heart. 

The failure in muscular jiower may alfeet any cavity singly or the whole 
heart. Weakness of the left vcuitricdc fails to give proper tilling of the arterial 
system and general ansemia of the tissues results. Failure of the left auricle 
mepis stasis in the lung vessels witJi delir-ient aeration of the Idood, and a 
tendency to cedema of the lung or to efi'iisioii into tlie pleural cavity. Failure 
of the right heart gives cyanosis of the organs, dyspmea, at rest and on slight 
exertion, with stasis in the alidoniinai organs ami (edema. 

The reserve power with which the eardiae muscle is eiidowt'd disappears in 
heart failure. This resen^-e, greatest in youtli, is increased by adequate nutri- 
tion, certain congenital endowments, and, ajiart from other def(*cts, by hyper- 
trophy. It is lessened by defe(*ls in the cardiac structure, gross or minute, by 
defective nutrition, by bacterial and other poisons, and with advancing yoar§. 
We have at present no means of gauging this reserve power of the organ. 

The failure may be suddefi or slow, according to the kind and rapidity 
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of the lesion which causes it. When the left ventricle fails the 
vary from immediate death, through all forms of fainting, giddiness, sfei 
of dissolution, to a mild sense of i)odily or mental fatigue; when the right 
ventricle fails the effect varies from a sudden dyspnoea to a dyspnoea which,; 
comes on with slight exertion. 

As to tlie actual condition in myocardial failure generally, it is by no 
means easy in all (‘ases to say what has been the cause. The lesions to which', 
the cardiac musculalure is liable are described further on, yet there is a pro*'^ 
portion of cases in which ncitlu^r by })osl -mortem examination nor microscopic 
searcih can the cause of the failure be suggested. Disturban(*es in conduction, 
u,uricular fibrillation, or otluT (iiaiiges in the rhythm arc often responsible. 
One or more of t4ie functions of the heart muscle may be affected. 

The hJnod pressuro in myotardial insulfuneiuT shows no uniform figures. 
The systolic pressure may he high even in a failing heart. Tn serious degrees 
of myocanlial affection it is usually low. Tn cases in Avhich there has been 
a raised ])lood pressure, llie maximum may he lower or higher than the normal 
for the y)atient. JVohahly in early stages of failure tlie heart is stimulated 
to ])ut forth increased energy aud the maximum ])ressurc at the height , 
of the heat slightly ovor-eompeiisates the circulatory defect. 

Acrm ^lYocAuniAL l\srKFir.iJ-:x(’Y. — Causes: (a) Wounds of the heart, . 
(h) Hj>onian(‘Ous rupliire or ruy)ture of valves, (r) rapid perieardial effusion,/ 
(d) access of air to tlie (‘Iiamhers of the heart, as from operations on the 
iua‘k or after expotairc* to a high atmosjdu'ric pressure, (c) large thrombi 
quic'kly formed in a heart eaVity, (/) sudden inierferen(*(* with the coronary 
cinaiJation, e.s])('('ially the left coronary artery, (f/) mec'hanical inter- 
fereiK'O from ]n*(\ssnre on (lie trachea or hi/ynv, as in strangiilal ion, (h) 
acute infections, sin-h as <li[)hthcria or pericarditis, (i) cc’’tain poisons, such 
as cocaiiK*, pliosphonis, etc, (j) stimulation of the vagus nerve, its centre 
in the ineclnlla, or its t(‘rniinaliori in the lieart. 

CiiKONio Myocauiual Ixsi’Fi-iciicKCY. — C^aiiscs : (a) Lesions of the 

heart mnscli*, which will be described in more detail. All cardutc failure is 
muscular. The inyoeardium may be insuiriei(‘ntly nourished, as ju the starva- 
tion atropliy of new growths or there may be recognizable lesions. One or 
more of the functions of the cardiac muselo may he int(‘rfered wdth without 
produ(‘ing any changes that can lie detected by tlie microscope. (/;) Lesions 
of the valves, (r) Lesions affecting tlie vascular tields of the etlcrent arteries. ' 
Kmjdiysimni, chronic hroTK-hilis, asthma, tilirosis of the lungs, chest (hdorm- ^ 
ities, and mitral disease produce an embarrassment of the right- heart; ath- 


eroma of the aorta and artorio-sclerosis, especially ^f the splan(‘hnic and renal 
area, produce failure' of the left lieart. (d) Over-exertion, (c) Certain poi-\ 
sons, su('li as alcohol (espe('ially beer) and pliosphorus. (/) Other causes, 
such as adherent yieric-ardium and exophthalmic goitre. 

Anatomical Basis of Myocardial InsufficiOi^cy. — I. Lksionr op the 
ConoNAUY Autkimks.-— A knowledge of the changes produced in the myo- 
cardium by diseasf' of the coronary vessels gives a key to the understand- 
ing of many problems in cardiac pathology. The terminal branches of the 
coronary vessels are end grtt'ries; that is, the communication between neigh- 
boring branches is through capillaries only. Y. H, Pratt has shown that the 
vessels of Thebesius, whirth open from the ventricles and auricles into a system 
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le branches and thus communicate with the cardiac capillaries and cor- 
; veins, may be capable of feeding the myocardium sufliciently to keep 

. it alive even when the coronary arteries are occluded. The blocking of one 
of these vessels leads usually to a condition known as — 

(a) Auofmic necrosis, or white infarct. When this does not occur the 
: reason may exist in (1) the existence of almonnal anastomoses, which take 
the coronary system out of tjie group of end arteries: or ('<?) the vicarious 
flow through the vessels of Thebesius and the coronary veins. The condition 
is most common in the left ventricle and in the septum, in the territory of 
distribution of the anterior coronary artery. The afleeded area has a yel- 
lowish wdiite color, sometimes a tiirlnd, ])ar])oiled as]» 0 ('t, at other times a 
grayish red tint. It may he somewhat wedge-sha])ed, more often it is irreg- 
ular and projects above the surfa(‘e. ]!ilicroscoj)ica]ly the changes are charac- 
teristic. The nuclei djsaj)peur from tlic muscle ribres or ujidergo fragmenta- 
tion. Leucocytes wander in from the surrounding tissue and may siifTer 
disintegration. At a later stage a new growth of fi))roiis tissue is found in 
the })eriphery of the infarct whirii ultimately may eiitirely rejdacc the dead 
fibres. In some instaiua'S there is complete transformation, and a firm white 
patch of hyaline degeneration may aj»pear in the centre of the area. Rupture 
of the heart may be associated with ana*mi(* necrosis. 

(b) The second important effect of coronary artery distatse is seen in the 
production of fibrous iiiijocardilis. This may result from tin* gradual trans- 
formation of areas of aujcmic necrosis. More commonly it is caused by the 
narrowing of a coronary branch in a ]>roccss of obliterative endarteritis. 
Where the process in gradual, evidences of granulation tissue are often want- 
ing, and any distinction between the necrotit* muscle fibres and the new scair 
tissue is difficult to esta’nlish. J. B. MacCalhim showed that the muscle fibres 
undergo a change the reverse of that of their normal (!evclo})mGiit and lose 
their fibril bundles preliminary to their complete re])lac*c‘nient l)y connective 
tissue. The Sclerosis is most frcciuent at thc^ a]»ex of (In* left ventricle and 
in the sejffum, but may Of'C'ur in any portion. In the sc‘j)tupi and waills there 
are often streaks and patdies seen only in cairefully made serial sections.^, 
Hypertrophy of the lieart is (*omnionlv associated wlOi this dc^gencTation. It 
is the invariable j)rc‘cnrsor of aneurism of the lieart. 

(c) JSudden Dcnili in (^oromiry Artery Disease , — Coinjilete obliteration 
of one coronary artery, if produc-cTl suddenly, i.s usually fatal. Wlnm indiuanl 
slowly, l)y arterio-Hclerosis at the orifice* at the root of the aorta or by an 
obliterating endarteritis, the circulation may bo carried on through the other 
vessel. Sudden death is not uneomraon, owing to llirombosis of a vessel 
narrowed by sclerosis. In mediro-Iegal eases it is a point of primary impor- 
tance to remember that Ibis is one of the common causes of sudden denth. 
It should be carefully sought for, as it may he the sole lesion, except a general, 
sometimes slight, arterio-sclcrosis. In the most extreme* grade one coronary 
artery may be entirely blockc*d, with the production of extt*nsive fibroid dis- 
ease, and a main branch of the other also may he o(*(!luded. 

(d) Septic Infarcts . — In pyfcraia the smaller hranc^hes of the coronary 
arteries may be blocked with emboli which give rise to infectious or septic 
infarcts in the* myocardium in the form of abscesses, varying in size from a 
pea to a pin's head. These may not cause any disturbance, but when large 
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they may perforate into the ventricle or into the pericardium, formiiig: 
has been called acute ulcer of the heart. ^ 

II. Acite Interstitial Myocarditis. — In some infectious diseases and* 
in acute peric^arditis the intermuscular connective tissue may be swollen and/ 
infiltrated with small round cells and leucocytes, the blood-vessels dilated, and 
the muscle fibres the seat of granular, fatty, and hyaline degeneration. Occa- 
sionally, ill pyaemia the infiltration with pus cells is diffuse and confined 
chiefly to the interstitial tissue. Councilman described tliis condition of the^ 
heart wall in gonorrluea, and demonstrated the gonococcus in the diseased 
areas. The commonest examples are found in diphtheria, typhoid fever, and 
acute endocarditis. The foci may he the starting jioints of patches of fibrous 
myocarditis. 

III. Fragmentation and Segmentation. — This condition was described 
liy Rcnaul and Landouzy in JS77. Two forms arc met with; (1) Segmenta- 
tion. muscle fibres liavc sejiarated at the cement line. (‘^) Fragmentation* 
The fra('ture has be<Mi a<'ross tlie fibre itself, and jierhaps at the level of the 
nucleus. Longitudinal division is unusual. Although tlic condition doubtless 
arises in some instan(*t‘s during ilie death agony, as in sudden death by vio- 
leiK-e, in others it would seem to have clinical and paihol(>gical significance. 
It is found asso('iat(Hl with oth(‘r lesions, fibrous myocarditis, infarction, and 
fatty degeneration. .L B. IMacCallum distinguished a simple from a degen- 
(‘rati\e fragmentation- Tlie first takes plane in the normal fibre, which, 
however, shows irregular extensions and contractions. The second succeeds 
degeneration in tlu* (ibn*. Hearts the seat of marked fragmentation are lax, 
easily torn, tin* muscle fibres widely separated, and often ])ale and cloudy. 

I V. Parj:x('ijymat()I s DiiGENERATroN. — This is usually met with in 
fevers, or with endo(‘ar(litis or pericarditis, and in infections and intoxications 
generally. It is cliaraeteriz(*d by a pale, turbid state of the cardiac muscle, 
uhi(‘h is general, not localized. Turbidity and softness are the special fea- 
tures. It is the softeinnl heart of f.<aenin‘e and Louis. Stokes speaks of an 
instance in whii-li “so great was the softening of the organ that wdien the 
heart was grasped by the gn'at vessels and held with the apex pointing upward, 
it fell down over the hand, covering it like a cap of a large mushroom.” 
Jlistologically, tlnnv is a degeneration of the muscle fibres, which are infil- 
trated to a various extent witli granules which resist the action of ether, but 
are dissolved in acetic acid. Sometimes the change in the fibres is extreme, 
and Jio tra(*c of tlie stria* can l)e detected. 

V. Fv'n v Heai{t. — Under this t(*rm are eml)raced fatty degeneration and 
fatty overgrowth or infiltration. 

iff) Juilfji Drfirnrrnlion . — The fr(‘<|in*7i(*v and importance of this condition 
have prohal)ly been greatly overestimated and the designation has been loosely 
used. l\Iicros(*opi(‘aIly visible* fat does not necessarily mean fatty degeneration, 
and it is a questioji whether fatty and fibrous changes can be differentiated. 
There is no question of its oeeiirrence in j)hosphorus ])oisoning and pernicioufi 
anfcmia, but in general a (dinical diagnosi^ of fatty degeneration is most un- 
certain and there are no symptoms or signs peeuliar to it. 

(b) Fatly Overgrowth or I nfitlrnfion. — This is usually a simple* excess 
of the normal subperieardial fat, to which the term cor adiposum was given by 
the older writers. In pronounced ijjstances the fat infiltrates between the 
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t^ifecular substance and, separating the strands, may reach even to the endo- 
jcardium. In corpulent persons there is alwa 3 ’s much pericardial fat. It forms 
part of the general obesity, and oecasionalH leads to dangerous impairment 
of the contractile poAver of the heaii. Of cases analyzed by Porchheimer 
there were 88 males and ;J4 females. Over 80 ]H‘r (‘cjii. occurred between 
the fortieth and seventieth years. The entire heart may be enveloj)ed in a 
thick sheeting of fat tlirough whicli not a tra(*e oi* muscle substance (*an be 
seen. On section tJie fat intiltrates the muscles, se])arating llie fibres, and 
in some places there may be complete substitution of fat for tlie muscle sub- 
stance. In rare instaiu*es the fat may lie in the papillary mimdcs. The heart 
is usually much relaxed and the (‘hambers are dilated. 

VI. Otjii:u DrxiKXEUXTiONs. — (a) llvtnru Afrophy. — This is a common 
change in the heart muscle, partiimlarly in chronic, valvular lesions and in the 
senile heart. AVlieii advam^ed tJie color of the muscles is a dark red ]>rown, 
and the consist eiJ(*e is usually iiuuvased. The lihres prescuit an accumulatioji 
of yellow brown pigment chielly about the nuclei, (h) Amyloid ilvyenerafion 
occasionally 0 ('curs in the intermuscular ('oiinective tissue and in the blood 
vessels, not in the iibres. (c) The hyaline transfonnaiion of Zenker occurs 
in prolonged fevers. The alfeeted fibres are swollen, bomogcmi'oiis, translucent, 
and the stria' are faint, (d) (Utlcareotis degeneration occasionally ocdifrs in 
the ni^'ocardium, and the muscle fibres are infiltratc'd with lime salts. 

VII. Finctjonai. Basis of ilvocAUDiAE lNsrFFU’ir.N(’Y. — The cause 
of insuffi^iejicy may lu* in disturbance of one or more of the functions of the 
heart muscle. In many cases it is probal)lo that mori* than one is alfecded. In 
some cases the disturhanc'e is temporary and complete recovery follows, as 
seen in auricular fibrillation or heart-blo(*k occurring with acute infectious 
diseases. Here inflammatory changes or disturbance from toxins may l)e re- 
sponsible. The most striking common disturhaiu'c of function is seem in 
auricular fibrillation. 41ie importance of structural changes which are usu- 
ally responsible for the disturliances of func'iion must he remembered. 

Symptoms. — The symjdoms of left -sided cardiac* failure* flitl'er from those 
of the right side, and in each we may tlislingiiish a mind>er of forms, which, ^ 
however, merge gradually the one into the other. Failure of the left ventriede 
is seen in its severest forms in the ahriijU death stroke of angina pectoris, in 
the sudden sync'Ope Avith sweating and heart pain of fibroid hearts, or in the 
attacks of Stokes-Adams disease. Lc-ss sevc*r<‘ failure may be seen in athletes 
after a hard race, when vomiting and a feeling of dissolution arc^ ])resent — 
a form sometimes seen in angina, Avhen it is lia))le to l)e mistaken for a gastro- 
intestinal upset. The milder clegrees sIioav tht*inselves in au inability to take 
iiiuch exercise or to do much mental work Avithout a sense of great fatigue. 
Sudden and slow forms are also seen in failure of the right side. Subjected 
to a slight strain, great' distress may come on. and one form of cardiac* dysp- 
noea whicdi attacks tlie patient at night is of this nature*. The severer forms 
shoAv an increasing inability to undergo slight extra evc*rtion, su(*h as mount- 
ing stairs, or hyperpiicea even when at rest in bed, in both of Avhich there 
is usually some O'dema of the feet, especially at night, if the patiemt is on 
his feet most of the day. 

The symj)toms complained 6f by patients with myocardial failure are as 
fpllows: (a) C’ardio-vascular system: Pain in the cardiac area or extending 
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to the shoulders and down the arms, a sense of weight in the praBCordidtA^ 
palpitation is a rare complaint. (&) Respiratory system: D^^spnoea at 
or on exertion, or orthopncra, Cheyne-Stokes respiration, cough, loss of voice 
from pressure of a dilated left auricle on the left recurrent laryngeal nerve, 
haemoptysis (from lung infarcts), (r) Central nervous system: sleeplessness, 
mental symptoms, deliisioiis, melancholia, and especially toward the end, 
stupor and (Irowsiness. {d) Cyanosis, pallor, mdema, and occasionally pur- 
pura in the lower linihs. (ti) Alimentary system: The stasis in the abdom- 
inal organs in right heart failure produces loss of appetite, indigestion, flatu- 
leiH'p, vomiting, cojisi ijiation, diarrluca, abdominal pain, hamiorrhoids, etc. 
(/) Renal sysbun: The urine is scanty, high colored, and contains albumin. 

Examination of the luiart may reveal an apex-beat which is feeble, out- 
side the ni])])le line, dilfuse, and whose maximum intensity is not easily local- 
ized. The j)ulsation may be marked on inspetdion and cover a very wide area; 
arterial ])ulsatioii in the neck in left heart failure may be great; in right 
heart failure the jugular veins may be very dilated. On percussion the car- 
diac area may be niucli inen^ased to the right or to tlie left, or both. On 
auseultation the soujids may be dillicult to hear, or feelder than normal. 
Witjtftlie muscular iiisiifbcn’eiuy there is often a relative insutficiency of the 
mjtrS;and tricusj)id valves, rarely of the aortic and pulmonic valves. If the 
])a1ient is seen for the first time in an attack of deeomjKuisation, it may be, 
im])Ossible to decide wb(‘tber a mitral insutlicient'y is relative (that is from 
iiialnlity of the valves to close the relaxed orifice) or due to organic valvular 
disease. In many el(l<‘rly ]mtients with arterio-sclerosis and hypertrophy, 
the murmur of relative insutliiiiuuy may he loud and intense. An exact 
diagnosis of the valvular lesion is of no great ])ra('tu‘al importance; the mus- 
cular insullieiejK'V is the important factor. (Jalloj) rhythm may be present. 
The ])ulsi‘ may show gniat variations: mark(‘d failure may (‘xist with a full 
hounding piil.S(‘ : more usually it is feeble with diminished tension; it may 
he irregular, intermiffeiit. slow, or ra])i(l. The vital capacity is much re- 
duced from the normal :5,o()0-i,000 to 1,500-'^, 000 r. c. (J. H. Pratt). 

^ When dUahilioif occurs there are gaJloj) rliythm. shortening of the long 
paus<% and a systolic murmur at the apex. Shortness of lirenth on exertion 
is an early feature in many cas(*s, and anginal attacks may occur. There is 
sometimes a tendency to syncope, and the j)atient may wake from sleep in the 
early morning with an attack of severe dyspmx'a. These '‘spells'^ may be as- 
sot*iated with nausea and may alternate with otliers in which there are anginal 
symj>toms. These are tlie eases, too, in which for weeks there may be mental 
symptoms. TJie ])ntient has delusions and may fwen l)ecome maniacal, T<>*.: 
Avard the close Clievn(‘-Stokes breathing may occuV, It was described in the,' 
following terms by John rinwiie {Dvhliu h^eporU, vol. ii, p. 221, 

ltS18) : “For several days his breathing Avas irregular; it AA’Ould entirely 
cease for a quarttu’ of a Jiiiiiule, then it Avould become perceptible, though 
very Ioav, then l)y degrees it became heaving and quick, and then it would 
gradually (rase again: this revolution in tlie state of liis breathing lasted about 
a minute, during Avhi('h there Avere about tlnrty acts of respiration,” It is 
seen niore frequently in arterio-sclerosis and ura?mic states than in myo- 
cardial (l(»generation. * 

h'atty infiltration^ is a condition certain to exist in obese j>etso!^. . 
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no symptoms until the muscular fibre is so weakened that dilata- 
These patients may for years present a. feeble but regular 
pulse; the heart sounds are weak and muffled, and a murmur may be heard 
at the apex. Attacks of dyspmea are not uncommon, and the patient may 
buffer from bronchitis. The examination is often difficult because of the 
great increase in the fat, ajid it may bo impossible to define the area of 
dulnees. 

Thrombosis of the coronary arteries 0(‘curs usually in middle-aged or 
elderly people. Their vessels are S(*lerotic, the l)Iood pressure may be high and 
they ma}^ have had angiini pectoris. Tlie onset is usually very acute with 
sharp severe pain, which may l)e referred to the lowtT siernum, felt over 
the heart or referred to tiie epigastrium, ]»re('eded or acconipani(*d by marked 
dyspnma. There may be nausea and vomiting, (‘ough and cyanosis, sweating 
and collapse. In patients who already had cardiac symptoms the onset may 
be less severe. The pain is a ])rominent feature and is ])crsistent, sometimes 
with an occasional decrease in sevtTitv. It may radiate to the arms or nock, 
or around the body. It is often referred to the upper abdomen and, with 
vomiting and signs of collapse, an acute abdominal condition may bo sus- 
pected. Some of the d(‘aths attributed to “acute iiidigest ioji” ladoiig here. 
The dyspna'a is constant and severe, and may he out of pr(>j)ortioii to the 
physical findings. Marked v'eal'ness is usual, with anxiedy and the picture 
of shock. The action of the heart is weak, with distant feeble sounds and a 
weak pulse. The area of dulness is increased, and a fri(‘tion nil) may be heard. 
The blood pressure is usually low. Pulmonary stasis or (vdenna, passive 
congestion of the kidia^y and general mdirnia may follow. Deatli may oiyiir 
at once or after a few liours; some patients recover slcwly, hut as a rule 
are not able to do aiiMhing requiring much exertion, liecovery is most likely 
to follow thrombosis of smaller branches. 

Following an operation a variety of disturbing conditions occur which 
should be carefully studied. Sometime.s wliat is regardinl as “acute dilata- 
tion” occurs with very rapi<l heart -act ion. Some an* f)aro\ysmal auricular 
tachycardia, auricular fibrillation or auri<*ular flutter. Pressure ou the vagus^ 
or on the eyes may correct paroxysmal auricular ti utter. 

Cardioptosis . — This is femnd in those j)ersojis with visceroj)tosLs. 'Idle lieart 
is narrow, lies vertically and is low in ])Ositioji. It is found in the sub-normal 
type with arterial h37)ophisia, a tendency to under-nutrition, and vaso-motor 
instability. Dilatation occurs readily with any slight inlVction or disturb- 
ance and is easily overlooked owing to the small size of the heart with wliich 
a normal extent of dulness rejiresents e?ilargernent. Th(*y respond quickly to 
rest and digitalis. 

Functional Tests . — There are many of these, the prim*iple being to have 



the patient perform certain exercises, such as h()[)j)ing on one leg, bending 
over, etc., and then studying the circulatory res[)onsc. Tin* exendse chosen 
should be suitable for the age and habits of the patient. The extent of re- 
sponse (pulse rate, blood pressure^ and the length of time it persists are im- 
portant points. But every patient is constantly doing “fuiictional tests” in 
his daily bfe, which careful inquiry should elicit. Tliere is a reduction ill 


the pulmonary vital capacity in cardiac insufficiency as a result of engorge- 
ment of the pulmonary vessels, or the'^^^sence of pleural effusion, infarct. 
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etc. The estimation of the vital capacity (spirometry) is a simple prode3lire, 
helpful in determining the extent of cardiac insufficiency. 

We may group tlie cases of myocardial failure as follows : 

(1) Those in which sudden death occurs with or without previous indi- 
cations of heart-trouble. Sclerosis of the coronary arteries exists — in some 
with recent thrombus and white infarcts; in others with extensive fibroid 
disease. Some cases of sudden death may be due to deficiency in the coronary 
blood supply due to sudden lowering of the diastolic pressure. Many patients 
never complain of cardiac distress, but, as in the case of Chalmers, the cele- 
brated Scottish divine, enjoy unusual vigor of mind and body. 

Cases in which tliore are cardiac arrhythmia, shortness of breath on 
exertion, attacks of dysi)nfiea, sometimes anginal attacks, collapse symptoms 
with sweats and slow j)ulse, and occasionally marked mental symptoms. 

(3) Crises with gen(*ral artcrio-sclcrosis and hypertrophy and dilatation 
of the licart. They are robust men of middle age who have worked hard 
and lived carelessly. T)ys])nfca, cough, and swelling of the feet are the early 
symptoms, and flie ])a1ioiit comes under observation either with a gallop 
rhythm, emhrvoc ardia, or an irregular heart with an apex systolic murmur 
of mitral insufiiciciuy. IhH-overy from the first or second attack is the rule. 
It is a common form of mvo(*ar(lial disease. 

Dmgnosis. — Hie symjdoms arc the best aid in earl}' diagnosis, as they 
give the first indication of loss of myocardial eificiency. The response to 
exertion is imjiortani, always remembering the normal ability of the patient. 
Shortness of breath, distress and precordial discomfort or pain, with increased 
cardiac rate are sigiiitic'arit. Tlie distress at iirsi is on exertion, later when 
at rest or for some time after exertion. With the condition well marked there 
is rarely much diirK'ulty. 

Prognosis. — Eac h case must ])e judged on its own merits, special notice 
being taken of the age, prolialde origin, and anatomictal laisis of the insuffi- 
ciency. Witli distiirliance of rhythm the nature of this should be determined 
as it has an important liearing on the outcome. Permanent inversion of the 
T wave in leads I and II is of grave outlook. Alteration of the Q I? S com- 
‘‘fllex in all the derivations is serious. The outlook in a (feed ions of the myo- 
cardium in advan(*eel life is extremely grave. Patients recover, however, in 
SI sur])rising way from the most serious attacks, ])artie*ularly those of the 
third grou}). The outlook in obstruction of the coronary arteries is very 
grave. Even if an attack is recovered from, the duration of life will not 


he long. 

Treatment. — Some* patients never come* under treatment; the first are the 
final symptoms. Other patients with marked failure, if treated on general . 
lines, recover quickly. ^lueh more difficult is tlie management of those 
patients in whom there is marked disturbance of function as heart-block, , 
auricular fibrillation or alternation of the heart. 

The following arc the measures in the fre^atment of myocardial failure: 

(a) Bkst. — This is essential whenever there are sj^mptoms of myocardial 
failure; the j)atieiit should he in bed in the most comfortable position. With 
severe dyspnma he may be more comfortable in a chair. In the patient with 
myocardial disease who is without sjmiploms, a certain amount of rest is 
advisable, as many hours as possil^ in bed and an hour or two of rest 
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the day. The amount of exertion should be carefully supervised. Rest 
0 # mind and freedom from anxiety are also important, if more difficult to 
secure. 

( b ) Diet. — In acute conditions it is usually well to limit this in amount, 
especially the fluids. With marked passive congestion liquid diet may be 
advisable; otherwise small amounts of simple food may l)e given at short 
intervals. In any case with dilatation it is well to limit the total daily intake 
of fluids to 1,500 c. c. A “dry diet” for a few days is sometimes useful. It 
is usually wise to avoid large amounts of carbohydrates but these patients often 
do well with considerable amounts of sugar. 

( c ) The Hklief op the Emhahuassei) Cikcplation. 

(1) Ry Venesection. — In cases of dilatation, from whatever cause, in 
mitral or aortiii lesions or distention of the right ventricle in em|>hysema, 
when signs of venous engorgement are marked and when there is orthopinna 
with cyanosis, the abstraction of r20 to 50 ounces of blood is indicated. This 
is the occasion in which timely venesection may save the patient^s life, it 
is particularly hcdpful in the dilated heart of arterio-scliTosis. 

(2) By Depletion ihrough the Bowels. — This is particularly valuable M’hen 
dropsy is present. The salines are to bo preferrt*d: Ixdore breakfast from half 
an ounce to an oujit‘e of Ej)Soin salts may be given in conc(nitral(‘d form. This 
usually produces liquid evacuations. The compound jalap powder in half 
dram (2 gm.) doses, or elaterin (gr. 1/10 0.00(> gm.) may be (‘inployed for 
the same ])urp()se. Even when the pulse is feeble cathartics are well })orne. 
and they dej)leto the portal system rapidly and eirKnenlly. 

(3) Remedies Which Sfirnnlafe the Heart. — Of these by far the most 
important is digitalis, wdiicli was introduced into })ra(‘tice by Witliering. The 
indication for its use is insuflicieiKT of the Jicarl muscle, most especially when 
auricular fibrillation is present ; it should not be giv(*n when there is good 
compensation. Broken c*ompensation, no matter what valvular lesion is pres- 
ent, is the signal for its use. It slows and imTeases the force of the contrac- 
tions. High blood pressure is not a contraindication to its use. Tlie beneficial 
effects are best seen in cases of mitral di.sease with auricular fibrillation. On 
theoretical grounds it has been urged that its use is not so advantag(‘ 0 us in 
aortic insufficiency, since it prolongs diastole and leads to greater distention. 
This need not be considered, and digitalis is just as seiviceable in this as in 
any other vondition associated with dilatation. It may be given in the form 
of the leaves, the tincture or the infusion; it is a matter of indiirereiice if the 
drug is good. The dosage varies according to the gravity of the condition. 
In severe cases one to two drams (4-8 c. e.) of the tincture is given at once 
followed by 20 minims three times a day. In less severe cases 20-30 minims 
(L3-2 c. c.) are given three times a day until a definite effect is jiroducied. 
The weight of the patient should be considered. Free purgation is an advan- 
tage before digitalis is begun. The very large dosage should not be given as 
a routine and toxic effects should be avoided. The leaf (gr. i corresponding 
to 15 minims of the tincture) or the infusion (o i-iv, l-lfi (*. c.) may be em- 
ployed in place of the tincture. The use of supposed “active principles’’ is 
not advised. If there is aurictflar fibrillation it is well to continue the use 
of digitalis indefinitely in the best dosage for that patient. The opinion that 
digitalis is of use in auricular fibrillation only does not seem justified, and 
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it will be found beneficial in other conditions, sometimes when 
few symptoms and perhaps fewer signs of myocardial insufficiency. 

Ill effects rarely follow digitalis. Toxic effects are seen in the production 
of nausea and 'vomiting, apparently due to a reflex action conveyed to the 
vomiting centre from the heart by the sympathetic fibres and probably by the 
vagus (Hatcher). There may be two beats of the heart to one of the pulse 
(heart-block) or alternation of the heart-beat. These subside on the with- 
drawal of the digitalis, and are rarely serious. There are patients who re- 
quire and take digitalis uninterruptedly for years. When compensation has 
been ro-estahJished the drug may be omitted. When there is dyspnoea on 
exertion and cardiac distress, from 5 to 10 minims (0.3 to O.fi c. c.) three 
times a day may lie advantageously given for prolonged periods. In severe 
conditions and if there is vomiting it may be necessary to give digitalis or 
strojdianthus intraimlscularJy. Some of the special fluid preparations of 
digitalis suitable for hvjiodermic use should be emjdoyed in doses of 11^15-30 
(1-3 c. c.). There is some risk in giving these drugs intravenously and this 
method should b(* usihI only in a severe emergency. Digitalis may be given 
by rectum, usually best in one large dose. 

Of other remedies siro])banthus alone is of service, but as its effect is 
uncertain wlien givmi l)v month it should lie administered by intramuscular 
injection. Doses of 10 to 15 minims (O.fi to 1 c. c.) of the tincture or 
strophanthin gr. 1/300 (0.00033 gm.) arc given and repeated once or twice 
at intervals of twiMity-ronr lioyrs. The intramuscular is safer than the intra-- 
venous adminislration. Oonvallaria, Jidonis, vornalis and sparteine are reoom- 
mended as substitutes for digitalis, liut their inferiority is so manifest that 
their nse is rarely indieated. Drugs, such as caffeine, diuretin and theocin, are 
useful in case of a*(l(*rna for tlieir diuretic effec't. 

WhcMi anaemia is a marked feature iron should be given in full doses. 
Arsenic is an excellent substitute, and one or other, or both, should be admin- 
istered. Strychnia may be given alone or in (•oml)ination with digitalis in 
1 or 3 drop doses of the 1 per cent, solution, or hypodermically in doses of 
1/40-1/30 gr. (0.0010 to 0.003 gm.). 

Treatment of Special Symptoms. — (a) Dkopsy. — The improved circula- 
tion under the inflinmce of digitalis hastens the interstitial lymph flow and 
favors resor])lion of the fluid. Cathartics, by dejileting tlie ])ort.al circulation, 
promote the ahsorjition of fluid from the lymph s])aces and lymph sacs. To 
tliese measures the use of caffeine, diuretin and theoein may be added. In 
some cases, however, it is not relieved, and the legs may he punctured ])y ordi- 
nary aspirating needb's, witli rui)ber tubing attached, which are inserted and. 
left for hours: they often drain away large amounts. This is better than 
scarification, (.'anion flannel bandages may be applied to the icdematous legs* 
With marked hydrothorax or ascites tappijig is advisable before digitalis is 
given. 

(6) Dyspn"(KA. — The patients are usually unable to lie doAvn and should 
have a comfortal)lo bed-rest — if possible, omi with lateral projections, so that 
in sleeping the head can be siifiported as it falls over. The dyspnma is asso- 
ciated with dilatation, chronic l)ronehitis, or hydrothorax. The chest should 
be carefully examined, as hydrothorax is a common cause of shortrfess of 
breath. There are cases of mitral regurgitation with xocurring hydrothnrax, 



there are : 
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^^ally on the right side, which req’nires relief over long periods ^ tapping, 
rbr the nocturnal dyspnoea, particularly with restlessness, morphia is inviS- 
uable and may be given without hesitation. The value of the calming in- . 
fluence of opium in all conditions of cardiac insufficiency is not sufficiently . 
recognized. There are iiistaut^es of cardiact dyspntca unassociated with dropsy, 
particularly in mitral valve disease, in whfc‘h nitroglycerine or sodium nitrite 
U of service, given in increasing doses. They are especially useful in cases 
in which the pressure is high. 

(c) Palcitation and CAinnAC Distkess. — With great hypertrophy and 
the throbbing which is so distressing in some cases of aortic insufficiency, 
aconite is of service, in doses of from 1 to 3 drops every two or three hours. 
An ice bag over tlie heart is also of service. For the i)ains, often so matked 
in aortic lesions, iodide of potassium in 10-grain (O.O gm.) doses, three;:times 
a day, or nitroglycerine may be tried. Small blisters are sometimes advan- 
tageous. An important cause of palpitation and distress is distention of the 
stomach or colon, for whicli suitable measures must be used. 

(d) Gastric Symptoms. — The cases of cardiac iiisuOiciency which do 
badly and fail to respojid to digitalis are often those in which nausea and 
vomiting are prominent features. The liver is often greatly enlarged; there 
is more or less stasis in the hepatic vessels, and but little can be expected of 
drugs until the venous engorgement is relieved. If the vomiting persists, 
it is best to stop food and give ice, small quantities of milk and lime water, 
and effervescing drinks. The bowels should be freely moved and drugs given 
hypodermically, if possible. 

(e) Coroii AND ILkmoptysis. — T he former is almost a necessary con- 
coiuitanl of myocardial iTi?nHic i(*n(*y, owing to engorgement of the |)ulmonary 
vessels and more or less broiuhitis. It is allayed by measures directed rather 
to the heart than to the lung*. Hicmoptysis is sometimes beneticial. An 
army surgeon, who was iiivalide<l during the American Civil War on account 
of haemoptysis, sup])osed to 1)0 due to tuberculosis, had for many years, in 
association with mitral iusudicicncy and enlarged heart, many attacks of 
haemoptysis, lie was sure that bis condition was invariably better after an 
attack. It is rarely fatal. e.\cc»pt in some cases of acjte dilatation, and seldom . 
calls for special treatment. 

(/) SlekplessM'SS. — () jie of the most distressing features, even in the 
stage of compensation, is disturbed sleep. Patients may wake suddenly with * 
throbbing of the heart, often in an attack of nightmare. Subsequently, when 
the compensation has failed, it is also a worrying symptom. The sleep is 
broken, restless, and frequently disturbed by frightful dreams. Sometimes a 


dose of spirit of chloroform with spirit of camphor will give a quiet night. 
The compound spirit of etlier, iroffmann’s anodyne, though very unpleasant,. ^ 
is frequently a great boon in the period when (*ompensation has partially ‘ 
failed and the patients suffer from restless and sleepless nights. Paraldehyde, ^ 
chloral hydrate and barbital are sometimes serviceable, but it is best, if these 
fail, to resort to morphia without hesitation. i . 


(^) Penal Symptoms. — With broken compensation and lowering of the 
teHjdiiji'/the urinary secretion is diminished, and the amount may sink to 5 or f. 

the day. Digitalis and strophanthus usually increase the Aow. A 
may be followed by augmented secretion. The comhinariion 



digitalis, Isquill, and calomel is sometimes affective when digitalis 
failed. Diuretin in doses of 15 grains (1 gm.) or theocifa (gr. 
three times a day is sometimes useful. 

The diet in chronic cardiac diseases may be difficult to regulate. Widal ^ 
and others have shown that retention of the chlorides is an important fact<n^ 
in oedema. A milk diet favors t^eir elimination, and in the intervals be*^ 
tween attacks a salt free diet as far as possible should be used. Starchy foods, 
and articles likely to cause flatulency should be forlndden. 

In certain cases the j)lan recommended by Oertel is advantageous espe- 
cially in those forms of heart weakness due to intemi)erance in eating and 
drinking and del'ecftive bodily exendse. ' The Oertel plan consists of three 
paiiis: F'irst, the reduction in the amount of liquid. Oertel allows daily 
about 36 ounces of liquid, which irududes the amount taken ’with the solid 
food. Free perspiration is promoted by bathing (if advisable, the Turkish 
bath), or even by ])ilocarpinc. Th(^ second point is the diet. Morning — Cup 
of coflTee or tea, with a little milk, about 6 ounces altogether. Bread, 3 ounces. 
Nook — Three to 4 ounces of soup, / to 8 ounces of roast beef, veal, game, 
or pmltry, salad or a light v(‘getable, a little fish; 1 ounce of bread or far- 
inaci DUS pudding ; 3 to 0 ouik'cs of fruit for dessert. Ko liquids at this meal, 
as a rule, but in hot weatlier 6 ounces of fluid may be taktm. Afternoon — 
Six miK^es of <^ofT(‘e or tea, with as much water. As an indulgence an ounce 
of bjlead. 'Evening — ()ne or soft-boiled eggs, an ounce of bread, perhaps a 
small slice of (dicese, salad, and fruit : ^0 to 12 ounces of fluid. 

The most im|)ortant element is graduated exercise, not on the level, but 
uj) hills of various grades. The distance walked each day is gradually length- 
ened. In this way tlie heari is systematically exercised and strengthened. 

The S(*hoit treatment (*onsists in a (combination of baths with exercises. 
The water has a tcmiporature of from and is charged with CO 2 . 

The good effects are claimed to come from tmtaneous excitation, induced by 
the mineral and gaseous constituents of the bath, and stimulation of the 
sensory nerves. Artilic'ial baths can be used with various strengths of sodium 
chloride and calcium cl)loride. The excrcis(»s, r(*sistaii(^o gymnastics, consist 
in slow movements executed by the patnmt and resisted l)y the operator. The 
best (^as(\s for tliis treatment are those with myocardial weakness. In the 
stage of broken compensation wdth dropsy, etc,, and in marked arterio-sclerosis, 

, it is not so suitable. The ‘^neuroti(* heart is often much benefited. 


m. ENDOCARDITIS 


Inflammation of the lining membrane of the heart is usually confined, to 
the valves, so that the term is practicially synonymous with valvular endo-, 
carditis. It occurs in severar forms — acvte. characterized by the presence of, 
vegetations with loss of continuity or of substance in the valve tissues; 
acute: and so-called chronic (better sclerafia) with a slow stderotic change, 
resulting in thickening, j)uckcring, and deformity. A common form is an 
acute process o(*curring on scderotic valves, already damaged— th(3^.^Mj^led 
recurring endo(^a^ditis. The term ‘Vhroiiie endocarditis” is esta^ly£^ 
custom, but the process is sclerotic^ rather than inflammatory. 
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I. ACUTE ENDOCARDITIS 

This occurs in rare instances as a primary, independent affection; but* 
in the great majority of cases it is a eom})li(^ation in various infective proc- 
esses, so that in reality the disease does Jiot constitute an etiological entity. 
For convenience of description M^e speak of a sini])le or lauiign^ acwi a bacterial, 
malignant, ulcerative or infective endocarditis. 

Etiology. — Stmcle kmhx’auditis does not constitute a disease of itself, 
but is invariably found with some other aifection. In ;1I50 cases of rlieujliatic 
fever at the Johns Hopkins Hospital there Avert* 110 cases of endocarditis, 
Bouillaud first em])lnisized the frequency of the assotaation of sini})le cndd^ 
carditis with rheumatic fever. Before him, however, th<* association had been 
noticed. Tonsillitis may he (‘om]di('ated with eiidoiairditis. Of the specific 
diseases of childhood it is not nncommoji in scarl(‘t fever, while it is rart* in 
measles, di])htlieria and small-pox. J n typhoid fever it occurred ii|| (> of 
1,500 cases. > 

In pneumonia both sim})]e and malignant endocairditis oicur. Hi 100 
autopsies in this disease at the Montreal (iciicral Hospital th(*rH wereJii in- 
stances of the former. Among 01 cases of endotarditis studied hacleriolo|ically 
ill 'Velclfs laboratory, pneumococci were found in (^larshall ). Of 517 fatal 
case." of acute endocarditis, 115 were with jmenmonia — j)er cent. eK. F. 
Wells). jVciite endoi'arditis may occur in jiulmonary tuhercmlosis anil was 
found in 12 cases in 210 post mortems. 

In chorea simple Avarty vegetations are found on the vahrs in a large 
majority of all fatal cases, in 02 of collected cases. There is no disease in 
which, post mortem, acute endocarditis has been so frequently found. Tlie 
endocarditis of syphilis posvsibly lielongs liere. Little i.s known of the early 
stages but it probaldy occurs l»oth in ac'ute and recifrrent forms. It is usually 
obser\Td in late stages. And. lastly, simple endocarditis is met Avith in dis- 
eases associated Avith loss of flesh and progressive debility, as caiuvr, gout, 
and ne})hritis. 

Malignant. iiACTKaiAL ou infecitvk enj) 0 ('ai{ditis is met with: (a) As ' 
a primary disease of the lining membrane of the heart or of its valves. 

(b) As a secondary affection in ])neumonia, in various specific f(*vers, in 
septic processes of all sorts, and most frequently of all as an infeidion on old 
sclerotic ATilves. Tn a majority of all cases it is a local jiroccss in an acutj; 
infection. C’ong(‘iiital lc.sions arc very jirone to the sevt‘rer forms of endo- 
carditis, particularly , aifectiojiwS of th«* orifice of the jiulmonarv artery ■ and 
the margins of an imperfect A’cntrieular septum (('. lh>l)inson). 

' The existence of a primary ejidoc'arditis lias lieen doubtc*d ; but there are. 
instances in which persons previously in good health, Avithout any history of 
affections with W'hich endocarditis is usually associated, have been attacked by 
a severe infection. In one case death occurred on tlui sixth day and no lesions 
were found other than those of malignant cmdocarditis. 

The simjile endocarditis of rheumatic fever or of chorea rarely progresses A 
into the malignant form. Of all acute diseases comjilicated with severe endo- | 
carditis imoiimonia probably heads the list. (Jonorrhcea is a muc-h inore^.,/ 
common cause than has been supposed. The affection may comjilicate ery^^ 
sipelas, septicaemia (from whatever cause), and puerperal fever. 
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^ MorVid Anatomy. — Simple endocarditis is 
\ence on the valves or on the lining membrane of the chambers of minute 
.vegetations, ranging from 1 to 1 mm. in diameter, with an irregular and fis- 
sured surface, giving to them a warty or verrucose appearance. Often these 
, litth^ cauliflower-like excrescences are attached by very narrow pedicles. They 
are more tiommoBi on the left side of the heart than the right, and occur on 
the mitral more often than on the aortic valves. The vegetations are upon 
the line of closure of the valves — i. e., on the auricular face of the auriculo- 
ventlHcular valves, a little distance from the margin, and on the ventricular 
l^de of the sigmoid valvc^s. It is rare to set^ any swelling or macroscopic 
evideiH-e of infiltration of th(‘ endocardium iji the Jieighborhood of even the 
smallest granulatiojis, or of redness, even wlien they occur u})Ou valves already 
the seat of s(*lerotic (diangcs, in w]ii('h capillary vessels extend to the edges. 
Withitinie the vegetations may increase greatl}" in size, but in simple endo- 
(*ardiBs tlie size rarely ext‘ee(ls that mentioned al)OV(*. Hirsc hfelder has shown 
exj>erimeiitalJy that they may form with gn*at rapidiiy, even in a few hours. 

The vegelaiions consist of elements derived from the Iflood, and are com* 
posedi of blood plat(‘s, leucocytes, and tibrin in varvijig pro])ortions. At a 
later stage they ap])car as sindl ouigroudhs of coiniective tissue. The transi- 
tion of one form into the oilier can often he followed. The proeess eonsists 
of a ])rolil\‘ration of the endothelial cells and the cells of the suhendoiiielial 
layer whiidi invade the fresh vegetation, and ultimately entirely replace it. 
The l)]oo(l cells and fibrin (lisintcgrate and are gradually removed. Ev'^ui 
wh(*n t]u‘ vcg(‘tation has been entirely (*onvertod into connec'tive tissue it is 
oft(‘ri found at autofisy to he capped with a thin lay(*r of fibrin and leueoeytes. 

Mi(‘ro-orgajiisnis arc generally, even if not iiivarialdy, found associated 
with the vegetations. They tend to he entangled in the granular and fihril- 
lated fibrin or in the ()Id(*r ones to cap the apices. 

•SrnsKorKNT Cuanijks. — (a) The vegetations may become organized and 
the valve restored to a normal state (?). (h) The jiroccss may extend, and 

a siinfde may become an u]cerati\c endocarditis, (r) Tlic vegetations may be 
l)rokcii off and carried iji the circulation to distant ])arts. (</) The vegeta- 
tions become organized and disajipear, hut tliey initiate a nutritive change 
in the valve tissue' which ultimately leads to s(']('rosi>,, thickening, and de- 
formity. The elajiger in simple endocarditis is not immediate, ])ut remote, 
and consists in tlie ])rot'ess whicli results in sclerosis of the valves. 

In syharvie havfvrial endocarditis the lesion, which may he large or small, 
rarely ulc'eralcs and if this oc'ciirs it is usually in the aortic valves. Jt in- 
volves the mitral more ofteji than the aortic oriliee and very rarely the right 
‘heart. Tlie oliorda' tcndiiK'jv are often involved and there may be mural 
endocarditis. If liealing oi'cnrs there is filiroid change, possibly with cal- 
careous deposit. 

.Malujnvxt Oil Bactkiual Kxdocaiuutis. — P ractically in every case of 
this form vegetations are jin'sent. In it tlu' loss of substance in the valve is 
• more pronoiincc'd, the dejiosition — tliromluis formation — from the blood is 
more oxhmsive, and tlu‘ organisms are jiresent in greater numlK^r and often 
; ' show inereased viriileiK'e. This form is often found in heart valves already 
f*^the seat of chronic* proliferative and sclerotic dianges. 

Tliere is mu(*]i loss of sulistanc'c, uhich may bo superficial and limited 
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endocardium, or, what is more common, it involves deeper stjructures,'* 
and not very iufrequ(?ntly lea^Is to perforation of a valve, the septum, or even ' 
of the heart itself. The alTet*tod valve shows iiei^osis, with more or less loss 
of substaiiee ; the tissue is devoid of preserved nuclei and presents a coagu- 
lated appearance. ry)on it a mixture of blood jdates, fibrin and leucocytes 
enclosing masses of micro-organisms is found. The subjacent tissue often 
shows sclerotic thickening and always infiltration wilb exuded cells. 

PAIITS Affkctici). — T he following figures, taken from the (loulstouian lec- 
tures (Osier) give an apj)roxiinate estimate of the frecpiencv with which in 
209 cases difi'ennit parts of the heart were afl'ecied in malignant endocarditis: 
Aortic and mitral valves together, in -II: aortic valves alone, in 53; mitral 
valves alone, in 7T ; triciisj)id in 19; the pulmoiiarv valves in 15; and the 
heart walls in 33. In 9 instances the rigid heart alone was involved, in most 
cases the auricailo-ventricuhir ^alves. 

Mural endoc'arditis is seen most often at tlu‘ upf)(*r j)art of the septum 
of the left ventricle. Next in order is endocarditis of the left auricle on the 
postoro-external w'all. The vegetatiojis may exteiid along the intima of the 
pulmonary artery into the lung. A (*o)nnion result of the ulceration is 
the production of valvular aneurism. Iti thrcH'-fonrths of ilie cases the aflectc‘d 
valves present old sclerotic changes. The ])roeess may extend to tlie aorta, 
producing extensive endarteritis with multiple* acute aneurisms. 

AssoriATii) Lfsions. — T lie associated changes are those of the primary 
disease, those due to eniholivsni, and the changes in the myocardium. In the 
endocarditis of se|)tic ])rocesses there is the loeal lesicni — an acute necrosis, a 
suppurative wound, or pner])(‘ral <lisease. 

The changes due to emholism are striking, but it is nnnarkahh* that in 
some instajices, even with endocarditis of a markedly ulcerative character, 
there may l)e no tracr of cml»oli(‘ processes. The infarets may he* few in 
number — only one or two, perhaps, in the S])lcen or kidney — or they may 
exist in hundreds throughout various parts of the body. Tlnw may prcjseni 
the ordinary ap])(*arance of red or white* infarcts of a suj‘purative cluiracdor. 
They are most (oininon in the splemi and kidneys, thoiurh they may be numer- 
ous ill the hraiti, and in many ('as(‘s are abundant in the intestines. In right 
sided endocarditis there may he infarcts in the lungs. In many of the cases 
there are inininierahle miliary abscesses. Acute suppurative meningitis was 
met with in 5 of the 23 Montreal cases and in over 19 per cent, of cases 
analyzed in the literature. Acute sii])t>urative jairotitis rnny occur. Lastly, 
the accompanying myoraniilis i>lays an imj)ortant role. The valvular insufii- 
cieucy in acute endocarditis is jn-ohahlv tiot due to the* row of little vegetations, 
hut to the myocarditis, which interferes with the ])ro)M‘r closure of the orifice. 

Indeterminate Forms , — ruder tliis lieadijig IJhmaji includes: (1) Atyp- 
ical forms of verrucous endocarditis and (2) cas(*s described as terminal 
endocarditis (diabetes, nephritis, etc.). 

Bacteriology. — No distinction in the micro-organisms found in the two 
forms of endocarditis can ])e made. In both, coc(;i — streptocot'ci, staphylococci, 
pneumococed, and gonococci — are th<» most frequent. More rarely, cspeciaJ|j(f 
. in simple vegetative endocarditis, the bacilli of tuberculosis, typhoid feter, 
'iaq4 aothrax have been encountered. The colon bacillus has been found, and 
(^Howard described a case of malignant endocarditis ’due to an attenuated 
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fornijijof the diphtheria bacillus. Marshall in G1 cases found tW 
cocci ill 21, strejitococci alone or with other bacteria in 20, staphylboocbii^ 
pyogciies aureus in 12, The meiiiugococcus may cause endocarditis. 
billed infections are not uncommon. In the subacute bacterial form thef^ 
Sireptocueem viridans is tlio common organism (Libman). As a rule ^ 
organisms are found in the simple endocarditis in chronic diseases, as tuber- 
culosis, nephritis, etc. They may have been present and died out. 

Symptoms. — The clinical course and the physical signs of simple enDO- 
CAKDiTTS are not in any respect characteristic. The great majority of the 
cases are latent and there is no indication of cardiac; mischief. Endocarditis 
is frecjuontly found i)Ost mortem in persons in wliom it was not suspected 
during life?. There are certain features, however, by which its presence is 
indicated with a degree of probahiJity. The ])atient, as a rule, does not com--';; 
plain of any pain or cardiac distress. In rheumatic fever, for example, the" 
symptoms to excite sus])jcion would ))e increased rapidity of the heart, perhaps 
slight irregularity, and an increase in the fever, without aggravation of the: 
arthritis. l\*ows of tiny vegetations on the mitral or on the aortic segments 
seem a trifliiig matter to excite fever, and it is diftieult in the endocarditis of ' 
febrile jiroeesses to say deiinitely in evcTy instance that an increase in the 
fever depends u])on ibis (oinplic^ation : but a study of ^ the recairriiig eudocai"- 
ditis shows that the proex'ss may be associated, for weeks or months, with 
fever ranging from 100° to 10;]°. Palpitation may be a markc'd feature and 
is a symjdom uj)on which certain authors lay great stress. 

I'he (liaf/HOsis rests upon })hysical signs, which are notoriously uncertain* 
The jiresence of a murmur in a case of fever is often taken as proof of the 
existcuiee of endocarditis — a common mistake due to the fact that a murmur 
is common to it and to a number of other conditions. At first there may be 
only a slight roughening of the first sound, which may gradually increase 
to a distinct murnuir. The apex systolic murmur is often the result of 
jfiyorurdiHji. It may not he ])resent in llie endocarditis of such chronic mal- . 
adies as tuberculosis and carcinoma, since in them the muscle involvement 
is less common (Krehl). l?eduplication and accentuation of the pulmonic 
second sound arc frequently present. An aortic diastolic murmur is good 
evidence of endocarditis. 

It is difiiciilt to give a satisfactory clinical picture of malioxant endo- 
c AUDIT] s hc'cause the inodes of onset are so varied and the syni])toms so di- 
verse. Arising in the course of some other disease, there may he simply an 
intensification of the fever or a change in its character. In a majority of 
th(* cases there are present certain general features, such as irregular pyrexia, 
sweating, (hdiriurn, and gradual failure of strength. 

Embolic ])rocesses may give special features, such as delirium, coma, or 
paralysis from involvement of the brain or its membranes, pain in the si4® , 
and local peritonitis from infarction of the spleen, bloody urine from implica- ; 
tion of th(* kidneys, impaired vision from retinal hasmorrliage and suppura- 
tion, and even gangrene in various j)arts. 

Various clinical forms liave been described depending on the most marked 
features, such as septic;, typhoid, and cerebral. The classification 
Libman into acute and sub-acute bacterial forms is more satisfayb^x ‘ 

Acute Bacteriuh "TPhis is due usually to hapmolytic streptococci, ' 
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staphylococci, or gonococci and represents the form termed malignant 
endocarditis. (2) Subacute liarteriaL These are nearly always due to non- 
h«emol 3 "tic streptococci {Streptococcus viridans). The B, influenza is found 
in a few cases and the gonococcus rarely. 

The *"septic form'" usually occurs in connection with an external wound, 
the puerperal process, acute necrosis or gonorrhoea. There are rigors, sweats, 
irregular fever, and all tlii' signs of septic infec'tiori. The heart symptoms 
may be com]>letely masked by the general condition, and attention called to 
them only by the occurreiu'c of enibolisiii. In many cases the features are 
those of a severe se])ticjemia, and the organisms may be isolated from the blood. 
Optic neuritis is not uncommon, and was present in 15 cases of chronic septic 
endocarditis examined by Faulkner, and in four of these recurrent retinal 
haemorrhages were ])resent. 

The typhoid for to" is characterized by a less irregular fever, early ])ros- 
tration, delirium, somnolence, and (-oma. diarrhma, sweating, which may be 
of a drenching character, ])etechial and other rashes, and oc'casionally 
parotitis. 

The heart symptoms may l)e c'ompletely ovt^rlooked and in some instance's 
careful examination has failed to discover a murmur. 

in what may bo termed the "^ccrebrot form'* the clinical j)i(‘tare may sini* 
ulate a meningitis. There may be atmte delirium or, as in three of the 
Montrc'ai cases, the patient may be brought into the hosf)ital uiiconscnoiis. 

Certain si)ecial features may ))e imuitioned. The fever is not always of 
a remittent ty])e, but may be high and contitiuous. IVtechial rashes are 
common and the similarity is strong to certain cast's of typhoid and t*erel)r()- 
spinal fever. In one case the disease was thouglit to bo lurinorrbagic small- 
pox. There may be small luvniorrhages iji the f>alms and soles. Kryth('matons 
rashes are not uncommon. The sw<'ating may be most profuse, exceeding that 
in pulmojiary tuberculosis. Diarrlnea is not necessarily associatt'd with em- 
bolic lesions in the intestines. .Tauiidiee has l)e(‘ii observed, and some cases 
have been mistalom for acute yellow atropliy. The heart syn\j>tonis may ho 
entirely latent and art* not found unless a earefiil si'areh \)o niadi‘. Ceases 
with chronic valve disease usually ])n‘sent no diltieiilty in diagnosis. 

The course is varied, de])ending largely upon tin* nature of the primary 
trouble. Fxcept in the diseasi* grafted u])oii <'hroijic valvulitis the course is 
rarety beyond live or six wei’ks. The most rapidly fatal ease on rei-ord is de- 
scribed h}’ Eberth, the duration of which was sear(*ely two days. 

SirnACUTE Bactkkial Fadocauditis. — Due ])arti(ularly to the work of 
Libman we recogniise that llu'se cases are much more eomnion than was suj)- 
posed. Organisms of the Stveptocurrus riridans group are found. A sj>e('ial 
feature is that the patients may hecojne l)a<‘teria-free. Tlie clinical ])icture is 
very varied: the prominent signs given by Lilunan are; (1) endocarditis; 
(2) multi]»le arterial embolism; (t‘{) bacteria in the blood; and (4) fever. 
Certain other features are important: (a) marked progressive amvmiu; (b) 
haemorrhagic features, especially pcte(*hial; some eases of ( hronic purpura 
probably belong here; (c) painful cutaneous nodes, red raised spots on the 
skin of the hands and feet lasting a few days (Osier nodes); (d) marked 
renal disease, due to embolism (see eraboli(' foeal nephritis); (e) marked 
splenic enlargement ; (/) arthritis; (g) s^-mptoins from the nervous system, 
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cerebral or meningeal; {h) clubbing of the fingers; and {i\ 
iion of the face. The renal changes are especially in the 
embolic. Kenal insufficiency is a common cause of death. The ansemia is 
of the secondary tyi)e and usually the leucocytes are normal or diminished. 
Tenderness over the sternuin is a special feature and may be most marked 
in the bacteria-free stage. 
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As to the course, Libman's studies sliow iliat the patients with a positive 
blood culture nearly all die. If positive arc followed by negative cultures, 
death usually 0(*(*urs within a few months. In ])alients iji whom the cultures 
arc negative some are otherwise* like those with ])ositive cultures, others grad- 
ually lose the fever but die later, ajid in still others, fever may be absent foi 
long periods. Ij) the last group there has usually been ])revious endocarditifc 
and ajia’inia and rejial <lisease are common. The duration may be from a 
few nionlhs to two years. There are ail gradcis of severity and some cases art 
very mild. 

In many cases tlie prot-ess is engrafted on an old, sometimes an unrecog- 
nized, vahe lesion. At first fever may be tin* only feature; in a few case* 
there are cliills at tlie onset or re(-urring chills may arouse the suspicion oi 
malaria. The [)ati(*nt may keej) at work witli a daily rise of temperature and 
]>erhaps jui occasional swt*at. The heart features may he overlooked. Th€ 
murmur of the old valve lesion tnay show no cliange, and even with the most 
extensive disease of tin* mitral cusps the hearths action may be little disturbed. 
For months — six, eight, tt‘n, even tliirteoj) — fev(*r ajid j>rogressive weakness 
may he the most marked features. It is in suc h cases that the embolic phe- 
nomena are of specdal aid in diagnosis. Ihematuria or teiider skin nodes 
may l)e suggestive. The ('utaneous nodes on the hands or feet occur avS small 
faiinfiil r*‘d areas. With involvement of tin* aortic segineuts the signs of a pro- 
gressive lesion an* more conunon. 

Diagnosis. — Jn many cases this is very difficult; in otliors, with marked 
emhoIi(' symjdoins, it is easy. From simjde endocarditis it is readily dis- 
tijiguished, though confusion occasionally occurs in the transitional stage, 
when a simfde is develojiing into a inalignant form. The constitutional symi> 
toms are graAer, the fev(*r is higher, rigors are common, and sc*j)tic symptoms 
occur. Perhaps a juajority of the cases not associated Avith j)uerperal proc- 
esses or bone disease are (*onfound<*d Avith ty])hoid fev(*r. A differential diag- 
jiosis may be iin]K)ssil)le until blood (*ultures or s])e( ili(* reaidions are positive. 
Poinis whicli may guide us are: Tlie more abrujU onset in endocarditis, the 
absfuice of any regularity of the pyrexia in tin* early stage and the cardiac 
])ain. 0])pr(*ssion and shortjiess of )>reath may ])e early symptoms. Pigors, 
too, are not uncommon. 'i’]ii*re is a marked leucocytosis in infective endOr 
carditis. PetAveen [)yicmia and malignant endocarditis tln*re are practically 
no differential features, for the disease really constitutes an arterial pymmia 
(Wilks). Tri a('ute cases resembling the fevers the diagnosis of* typhus, 
typhoid or cerebro-s})inal fever may be made. The intermittent pyrexia, foi 
weeks or months, has led to the diagnosis of malaria, but this disease can be 
excluded by the blood examination. Blood cultures aid greatly and are nec- 
essary for an etiological diagnosis. In the subacute form, a period of studj 
may be jjecessary, especially if blood cultures are negative, and particuiaj 
watch should be kept for the special features of this form. 
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cases usually terminate fatally. The instances of recovery are the* 
,^UDiu;ute forms and the recurring endocarditis on old sclerotic valves. 

Treatment — We know no measures by which in rheumatic fever, chorea, 
<>r the eruptive fevers endocarditis can be prevented. As many cases arise, 
particularly in children, in mild forms of these diseases, it is well to insist 
upon rest and quiet, and to bear in mind that of all complications an acute 
endocarditis, though in its immediate effccls mild, is ultimately serious. This 
is enforced by the observations of Sibson that on a system of absolute rest 
the proportion of cases of rheumatic fever attacked ))y endocarditis was less 
than of those who were not so treated. It is doubtful in rheumatic fever 
whether the salicylates have an influence in reducing the liability to endo- 
carditis. Considering the extremely grave after-results of sim[)le endoi-ar- 
ditis in children, the question arises whether it is possible to do anything to 
avert the onset of progressive sclerosis of the affected valve. Chiton recom- 
mends a systematic plan of treatnumt : ( 1 ) Prolong(‘d r(‘st in lied for three 

months; ('^) a series of small blisters over the heart : and (;1) iodide of potas- 
sium in moderate doses for many mojiths. If then* is much vascular excite- 
ment aconite may be given and an ice hag placed over the heart. Tlie treat- 
ment of malignant endocarditis is practically that of septi(‘^cmia — useless and 
hopeless in a majority of the cases. Wood cultures slioiild be taken as soon 
as possible and a vaccine prepared. H order and others liavi* re})orted good 
results. Personally we have not seen a successful case. Capps advises tlie 
use of sodium oacodylaic (gr. i-iv, gm. daily, usually given intra- 

venously) in the subacute bacterial form. The drug is given until there is 
a strong garlic odor to the breath. 

IT. SCLEROTIC CimOMC ENDOCARDITIS 

Definition. — A sclerosis of the valves leading to shrinking, thii‘kening, and 
adhesion of the cusjis, often with the deposition of lime salts, with shortening 
and thickening of the cliorda* tendina*, leading to insutticuuuw and to nar- 
rowing of the orifice, ll may be primary, but is more often s(*condarv to acute 
endocarditis, particularly the rheumatic form. ^ 

Etiology. — It is a mistake to regard every (jaso of scdcrotic vahe as a . 
sequel to an acute endocarditis. Long ago Roy ami Adaini (ailed attention 
to the possibility that sclerosis of tlie valve segments might be a s(*(juel of 
high pressure. The preliminary endocarditis may be a factor in weakening 
the valve, the progressive thickening of which may 1 h* a direct eons(‘quen(*e 
of the strain. As age advances the valves begin to lose tlieir pliancy, show 
slight sclerotic changes and foci of atheroma and calcification. The toxins 
of the specific fevers may initiate the change*. A very inij)ortant factor in the 
case of the aortic valves is syphilis. The strain of jirolonged and heavy mus- 
cular exertion may play a part. Tn the aortic segnu'iits it may be only the 
valvular part of a general arterio-sclerosis. 

The frequency with which sclerotic eiidoctarditis is found may be gath- 
ered from the following figures: In from 12,000 to 1 4,i)00 autopsies in Dres- 
den, Wiirzburg, and Prague, the percentage ranged from four to nine. *The 
;5(!!latSveirequ(‘ncy of involvement of the valves is thus given in the collected 
.^t^isHcs of Parrot: The mitral orifice in 021, aortic in 380, tricuspid in 
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46, and the pulmonary in 11. This gives 57 instances 
in the left heart. 

Morbid Anatomy. — Vegetations in the form in which they occur in acnte^i^ 
endocarditis are not present. In the early stage, the edge of the valve is at 
little thickened and perhaps ])resents a few small nodular prominences, which' 
in some cases may represent the healed vegetations of the acute process. In 
the aortic valves the tissue about the corpora Arantii is first affected, pro 7 
ducing a slight thickening with an increase in the size of the nodules. The 
substance of the valve may lose its translucency, and the only change notice- 
able is a grayish opacity and a slight loss of its delicate tenuity. In the 
auriculo-ventri(!ular valves these early changes are seen just within the mar- 
gin and here it is not uncommon to find swellings of a grayish red, somewhat 
infiltrated appearance, almost identical with the similar structures on the 
intima of the aorta in arterio-sclerpsis. Even early there may be seen yellow 
or ojiaque white subintimal fatty degenerated areas. As the sclerotic changes 
increase, the fibrous tissue contracts and produces thickening and deformity 
of the segment, the edges of which become round, curled, and incapable of 
that* delicate apposition necessary for perfect closure. An aortic valve may bo 
narrowed one fourth or even one third across its face, the most extreme grado 
of insullici(‘ncv being induced without any special deformity and without any 
narrowing of llie orifice. In the auricnlo-ventricular segments a simple proc- 
ess of thickening and curling of the edges of the valves, inducing a failure 
to close without forming ajiy obstruction to the normal (*ourse of the blood- 
flow, is ]('ss common. Still, we meet with instances at the mitral orifice, in 
the edges of the valves are curled and thickejied, so that there is ex- 
tr(‘ine insufliciency without any material narrowing of the orifice. More 
fre<|uently, as tlie disease advances, the chordae teiidimr become thickened, first 
at tiK* valvular ends and then along their course. The edges of the valves at 
' their angles are gradually drawn together and there is a narrowing of the 
orifice, leading in the aorta to more or less sttMiosis and in the mitral orifice 
to constriction. Finally, in the sclerotic and necrotic tissues lime salts are 
d(‘posit(;d and may even reach the deeper structures of the fibrous rings, so 
. tliat the entire valve ))e(‘omes a dense calcareous mass Avith scarcely a remnant 
oT normal tissue. The chordae tendiiiae may gradually become shortened, 

, greatly thickened, and in extreme cases the pai)illary muscles are implanted 
dire(;tly ii})on the sclerotic and deformed valve. The apices of the papillary 
muscles usually show marked fibroid change. 

In all stages the vegetal ions of simjde endocarditis may be present, and the 
severer, ulcerative forms often attack these sclerotic valves. 

Chronk mural endocarditis produces cicatricial-like patches of a grayish 
white appearance whi(*h are sometimes seen on the muscular trabeculae of the 
ventricle or in the auricles. It often occurs Avith myocarditis. 

The endocarditis of the fetus is usually of the sclerotic form and involves 
the valves of the right more frequently than those of the left side. 
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IV. CHRONIC VALVULAR DISEASE 

GENKRAL INTRODITGTION 

Effects of Valve Lesions. — The general influence on the work of the heart 
may be briefly stated as follows : The sclerosis induces insufficiency or steno* 
sis, which may exist separately or in coml)ination. The narrowing retards in 
a measure the normal outflow and the insufficiency permits the blood current 
to take an abnormal course. The result in the former case is difficulty in the 
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Fig. 12. — Diagrammatic Prerentatiox Showing the Force or the Heart for Work 
CNDER Formal Coaditionk and in V^alvulah Lesions. 

expulsion of the contents of the cluiniher through the narrow orilicc; in ilio 
other, the overfilling of a cliamher by blood flowing into it from an improper 
source as in mitral insutliciency, when the left auricle receives blood both 
from the pulmonary veins and from the left ventricle. In both instances the 
effect is dilatation of a, chamber, and to exjiel the normal amount of blood from 
a dilated chamber a relatively grealcT amount of energy is required, which by 
various adjustments the rausi le is stimulatf*d to do. 

The cardiac mechanism is fully prepared to mei^t ordinary grades of dila- 
tation which constantly occur during sudden exertion. A man at the end 
of a hundred yard race has his right chambers greatly dilated and his reserve 
cardiac power worked to its full capacity. The slow progress of sclerotic 
changes brings about a gradual, not an abrupt, insudiciency, and the mod- 
erate dilatation which follows is at first oventome by tlie exercise of the 
ordinary reserve strength of the heart muscle. Gradually a new factor is 
^intr^uced. The constant increase in the energy put forth by the heart is a 
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stiimiluB to the muscle fibres to increase in bulk and probably also ' ik 
ber; the heart hypertrophies, and the effect of the valve lesion becomes, as;- 
we say, compensated. The equilibrium of the circulation is in this wayj^ 
maintained. 

The nature of the process is illustrated in the accompanying diagram, from 
Martins. The perpendicular lines in the figures represent the power of wwk 
of the heart. While the muscle in the healthy heart (Diagram I) has at its 
disposal the maximal forc^e, a c, it carries on its work under ordinary circum- 
stances (when the body is at n‘st) with the force a h and b c is the reserve, 
force by Avhich the heart ac'.coramodatcs itself to greater exertion. 

If there be a gross valvular lesion, the force required to do the ordinary 
work of the heart (at rest) becomes very much increased (Diagram II). But 
in s})ite of this enormous call for force, insufficiency of the muscles docs not 
necessarily resuH, for the working force required is still wdthiii the limits of 
the maximal power of tiie heart, ai hi being less than (\. Tho muscle ac- 
commodaies itself to the iicw condition by making its reserve force mobile, ‘ 
If nothing further occurred, this could not be permanently maintained, for 
therie would b(^ hdt over for emergencies only tlie small reserve force bi y. 
Even at rest the heart would lx* using (*ontiiiiioiisly almost its entire max- 
imal force. Any slight exertion requiring more extra force than that rep- 
resented by the small value hi y (say the effort required in walking or on 
going U])stair8) would l)ring the heart to the limit of its working power, and 
dyspnoea would appear. Such a comlition does not last long. The working 
j)OM’er of the heart gradually increases. More and more exertion can be 
borne without causing dysj)n(ea, for the heart hypertrophies. Finally, a new, 
more or less ])ermanent condition is attained, in tliat tlie hypertrophied heart 
})oss»‘sse8 the maximal for(‘c, ai Cj. Owing to the increase in volume of the 
heart nuhscl(\ the total force of the In^ari is greater nhsolutely than that** 
of the normal heart by the amount y Ci. Tl is, however, relatively less 
edicient, for its reserve force is much less than that of the healthy heart. Its 
capacity for accommodating itself to unusual calls upon it is permanently 
diminished. 

Turning to the disturbances of compensation, it is to he distinctly borne 
in mind that any heart, normal or diseased, can become insufficient whenever 
a call u])on it exceeds its maximal working capacity. The liability to such 
disturbaiu'C will depend, above all, upon the accommodation limits of the 
heart — the less the M’idtli of the latter, tlie easier will it be to go beyond the 
heart's efficiency. A comparison of Diagrams I and II will immediately make 
it clear that tlie heart in valvular disease will become insufficient much earlier 
than the heart of a healthy individual. The heart in valvular disease, ok 
account of its small amount of reserve forc'e, luis to do maximal or nearly 
maximal work far more rrequently Ilian the normal heart. The power of 
the heart may become d(»(Teased to the amount necessary simply to carry on its 
work when the body is at rest, or it may cease to be sufficient even for this. 
The reserve force gained through the eompeasatory process may be entirely 
lost (Diagram 111). If tlie loss bo only iemporary, the exhausted heart muscle 
quickly reciovering, the condition is s])okon of as a “^disturbance of compen- 
sation.” The term “loss of (compensation” is reserved for the condition in 
which the disturbance is continuous. 
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AORTIC INSUFFICIKNCY 

This best-defined and most easily recognized of valvular lesions was first 
carefully studied by Corrigan, whoso name it somelinies bears. f 

Etiology and Morbid Anatomy. — It is more frequent in males than in 
females, affecting chiefly men at the middle period of life. The ratio which 
it bears to other valve diseases has been given as from 30 to 50 per ceilt:^ 

There are six groups of cases: I. Those due to congenital malforrmtionft 
particularly fusion of two of the cusps — most (*oniinonly those behind whicli 
the coronary arteries are given off. It is possible that smdi aortic valves may 
be competent but a groat danger is the liability of the malformed segments 
to sclerotic endocarditis. Of 17 cases all presented sclerotici changes, and 
the majority had, during life, the olinieul features of chronic heart disease. 

II, The Endocarditic (iroup, — Endo(*arditis may )>rodiic(* an acute insuffi- 
ciency by ul(‘eration and destnntion of tlie valv(‘s; the aortic valves may be 
completely eroded away. The valvulitis of rheumatic fever, while more rarely 
aortic, is common enough, and the insuilicieiKT is caused ))y nodular excres- 
cences at the margins or in the valves, which may ultimately become calcified; 
more often it induces a slow sclerosis of the valves with adhesions, causing 
also some degree of narrowing. 

III. Syphilifi , — This is the most important cause, certainly in young adults 
and middle-aged patients. In a series of 2tK) eases in the Jefferson Hospital, 
Begester found about (>() j)er cent, due to syphilis. The s])irocluvtes may he 
found in the valves. The pr(»cess frequently involves the aorta also. In 
some cases it causes a localized process at the root of the aorta whi(*]i involves 
the valves secondarily or causes dilatation of the aortic ring with relative 
insuflScienoy. Some of the suj)pose(l cases of cure of aortic endocarditis may be 
instances of the latter. 

lY. ?7/c Artecio-scleroiic (ironp . — A common caus(> of insuniciency is a 
slow, progressive sclerosis of the segments, resulting in a curling of the edges. 
It may be associated with general artorio-sclerosis. The condition of the 
valves is such as has been described in chronic endocariUtis. It may l>e noted, 
however, how slight a grade of curling may produce serious insufficiency. 
Associated with the valve disease is, in a majority of cases, a more or less 
advanced artcrio-sclerosis of the arch of the aorta, one serious effect of whicli 
may be a narrowing of the orifices of the coronary arterites. The sclerotic 
changes are often combined witli atheroma which may exist at the attaclied 
margin of the valves without inducing invufficji'ncy. In other instances in- 
sufficiency may result from a cali iflcd spike ])rojccting from the aortic attach- 
ment into the body of the valve, and so ])rcvcnting its profier closure. Ana- 
tomically one can usually recognize the arterio-sclerotic variety by the smooth 
surface, the rounded edges, and the absemte of excresceru'es. 

V. InsufTiciency may be induced by rvpture of a segment — a very rare 
event in healthy valves, but not uncommon in disease, either from excessive 
effort during heavy lifting or from the ordinary strain on a valve eroded 
and weakened by ulcerative endocarditis. 

’ . VI. HeJatire insufficiency, due to dilatation of the aortic ring and adjacent 
>rch, is very infrequent. It occurs in extensive sclerosis of the ascending 
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portion of the arch with great dilatation just aboye the valves. , 

tegments are usually involved with the arterial coats, but the changes ill 
may be slight. In aneurism just above the aortic ring relative insufficiency 
of'.the valve may be present. Whether aCrtic insufficiency occurs from dilata*: 
tio\i of the left ventricle has been much discussed — a relative incompetency 
similar to that which oc(‘urs at the pulmonary orifice. Cases are reported in 
^hich transient diastolii? murmurs have occurred with dilatation of the hearty 

wiiich Anders reported and collected corroborative (lases. J. B. MacCallum, 
^loso untimely death was a gr(*at loss to science, described a sphincter-like 
band of muscle orudrcling the opening of the left ventricle into the aorta, and 
the relaxation of this ring muscle may be associated with insufficiency of the 
valve. 

Insufficiency may be combined with various grades of narrowing, par- 
ticularly in the endo'carditic gpoup. In a majority of the cases of the arterio- 
S(‘leroti(‘ form thcTe is no stenosis but with aortic stenosis there is almost with- 
out exception some grade, liowevcr slight, of insufficiency. 

Effects. — The dirc'ct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdistention of the 
cavity and a reduction of tlie Idood column; that is, a relative anmmia in the 
arterial tree. The amount returning varies with the size of tlie opening. The 
double blood flow into (he left ventricle causes dilatation of the chamber, and 
finally hyp(*rtrophy, the grade depending upon the lesion. In this way the 
valve defect is compensated, and, as with each systole a larger amount of blood 
is jirojxdled into the arterial system, the regurgitation of a certain amount 
during diastole does not, for a time at least, seriously impair the nutrition of 
the ]K.Ti|dicral parts. For a lime at least there is little or no resistance offered 
to tlie blood flow from the auricle — the ventricle accommodates itself readily 
to the extra amount, and there is no disturban(*e in the lesser circulation. In 
acut<* cases with rapid destru(!tion of the segments, there may be the most 
intense dyspnma and even jirofiise hteraojitysis. 

In this lesion dilatation and hypertrophy reach their most extreme limit. 
The heaviest hearts on record are described in this affection. The so-called 
bovine heart, cor hoviimm, may weigh 35 or ^0 ounces, or, as in a case of 
Dulles's, -IS oumes. The dilatation is usually extreme and is in marked con- 
trast to file condition in pure aortic stenosis. The papillary muscles may be 
greatly flattened. Tlie mitral valves are usually not seriously affe(*tecl, though 
the edges may present slight sclerosis, and there is often relative insufficiency, 
owing to distention of tlie mitral ring. Dilatation and hypertrophy of the 
left auricle arc c'ommon, and sec:onclary enlargcmient of the right heart occurs 
in all cases of long standing. Tn the arterio-sclerotic group there is an ever 
present jiossihility of narrowing of the orific*es of the coronary arteries or 
an extension of tlie sclerosis to them, leading to fibroid myocardial degenera-" 
tioii. In the endocarditis eases the inlinia of the aorta may be perfectly 
smooth. The so-c‘alled dynamic dilatation of the arch is best seen in these 
cases. A young girl, whose case had been reported as one of aneurism, had 
forcible pulsation and a tumor wffiicli c’ould be grasped above the stemum-r- 
post mortem tlic^ innominate artery did not admit the little finger and the 
arch was not dilated ! ' - 

Although the (‘oronary arteries are filled during systole, the circulatidh’ 
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Ik' tbem must be embarrassed as they must miss the eifect of the blood pres- 
sure during the elastic recoil of the arteries, wliich surely aids in keeping the 
coronary vessels full. The arteries of the i)ody usually present more or less 
sclerosis consequent u})on the strain which they undergo during the forcible 
ventricular systoh*. j 

Symptoms. — Tlie condition is often discovered accidentally in persons 
who have not presented any features of cardiac disease. 

Hea(ia(*he, dizziness, and a feeling of faintness oji rising quickly are 
among the earliest symptoms. Palpitation and distress oji slight exertion are 
common. Long before any signs of failing compensation pain may be a 
marked feature. It is extremely variable in its manifestations. It may be 
of a dull, acliing character contined to the pra‘cordia but more frequently 
it is sharp and radiating, and transmitted u]> the mu'k and down tlie arms, 
particularly the left. Disease of the aorta is often resjionsible for pain. 
Angina }>ectoris is more frequent in this than in any other valve lesion. 
Anjvmia is common, nint h more so than in aortic stenosis or mitral affections. 
Distressing dreams and disturbed sleej) are more common in this than in other 
forms of valvular disease. 

As compensation fails more serious symptoms are shortness of breath and 
oedema of the feet. The attacks of dysprtmf are lialib* to come on at night, and 
the patient has to sleep with his heat! high or even in a chair. Cyanosis is 
rare. It is most commonly due to comjdicating valve disease, or it is stated 
that it may result from bulging of the septum veiitriculorum and encroach- 
ment upon the right ventriide. Of respiratory symjitoms cough is common, 
due to the congestion of the lungs or (edema. J hemoptysis is less frequent 
than in mitral disi^ase but there are cases in whkb it is profuse and believed 
to be duo to tuberculosis of the lungs, (general dropsy is not (*ommon, but 
oedema of the feet may occur early and is sonudinu's due to tlu* amemia, some- 
times to the venous stasis, at times to lioth. Unless there is coexisting mitral 
disease, it is rare for the fiatient to die with gimeral anasarca. Sudden deatli 
is frequent; more so than in otlier valvular diseases. As compensation fails 
the patient takes to b(*d and irregular f(*ver, associated usually with a re- 
curring eii(lo(*arditis, is Jiot uncommon toward tlie close. Km])oli(* syinploms 
are not infrequent — pain in the spbmic iTgion with eiilargcmient of the organ, 
haematuria, and in some t'ases jiaralysis. 

Mental symptoms are often seen with this lesion or the jialients may lie 
irritable and dillicnlt to manage; toward the clos(‘ there may be delirium, 
hallucinations, and morbid impulses. It is inifiortant to bear tliis in mijjtl, 
for patients occasionally disjday suicidal tendencies. 

Physical Signs. — Inspection shows a wide area of forcible impulse with 
the apex beat in the sixth or sevimth interspace, and perhajis as far out as the 
anterior axillary line. In young subjects the ])ra'(‘ordia may bulge. In very 
slight insnffkdency there may be little or no eiilargeimmt. On palpation a 
thrill, diastolic? in time, is occasionally felt, but is not common. Tlie im- 
pulse is usually strong and heaving, uiikss in extreme dilatation, wluui it is 
wavy and indefinite. Occasionally two or three interspaces betwe^en the nijiple 
line and sternum are depressed with systob? as the n‘sult of atmospheric 
])res8ure. Percussion shows a great increase in tht^ area of heart d illness, 
chiefly downward and to the left. 
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Auscultation. — A diastolic murmur is heard at the base 
propagated down the sternum. It may be feeble or inaudible at the aortic;, 
cartilage, and is usually heard best at midsternum opposite the third costal 
cartilage or along the left border of the sternum. It is usually blowing in 
quality, and is prolonged, or ^‘long drawn/’ as the phrase is. It is produced 
by the reflux of blood into the ventricle. In some cases it is loudly trans- 
initlcd to the axilla at the level of the fourth interspace, not by way of the 
a})ex. The second sound may be well heard or be replaced by the murmur, 
or with a dilated andi the second sound may have a ringing metallic or 
booming quality and the diastolic murmur is well heard, or even loudest, 
over the manubrium. Occasionally in the carotid artery the second sound is 
distinctly audilde when absent at the aortic cartilage and, according to 
Rroadbent, it is at the carotid that we must listen for the second aortic sound, 
for when heard it indicates that the regurgitation is small in amount, and is 
consf^quently a favorabh* prognostic* element. In the larger arteries a s^^stolic 
thud or shoc k may he heard and sometimes a double murmur. 

'File first sound may h(! (*lear at the base ; more commonly there is a soft, 
short, systolic murmur. In the arterio-sclerotic group the systolic murmur 
is, as a rule, short and soft, while in the endocarditic group, in which the 
valve segments are united and often covered wdth calcified vegetations and 
excresccMU'es, tin* systolic murmur is rough and may be accompanied by a 
thrill. 

.\t tile apex, or toward jt, the diastolic murnuir may he faintly heard 
j>ro[)agat(‘d from the base. With full compensation the first sound is usually 
clear at tin* apex; with dilatation there is a loud systolic murmur of relative 
mitral insiilTicien(*y, whi(*h may disappear as the dilatation lessens. 

Fliitt Murmur . — A second murmur at the apex, to wuiich attention was 
called hy the late Austin Flint, is not uncommon. It is of a rumbling, echoing 
character, occurring in the middle or latter ])art of diastole, and limited to 
tlie a|)ex region. It is hxss intense than the mnrmnr of mitral stenosis, and 
may l)e associated with a thrill. It is ])rol)ahly i*auseu by the impinging of 
the regurgitant current from the aortic orifice on the large, anterior flap of 
the mitral valve, so as to cause interference with the entrance of blood at the 
time of auric'ular (-ontraction. The condition is thus essentially the same as 
in a moderate mitral stenosis. This murmur is present iji al)Out half of the 
cases of uncorn pli(*ated aortic insufliciency (Thayer). It is very variable, 
disappearing and reHp])earing without a}q)arent cause. The sharp, first sound 
and al)ru])t systolic shock, so common in true mitral stenosis, are rarely pres- 
ent, while the pulse is characteristic of aortic insuflicienc3^ 

Arteries . — Tlie examination of the arteries is of great value. Visible pulsa- 
tion is more commonly seen in the peripheral vessels in this than in any other 
(‘ondition. Witli the ophthalmoscope the retinal arteries are seen to pulsate. 
"Not only is the pulsation evident, Imt the characteristic jerking quality is 
ap})arent. Tin* throbbing carotids may h*ad to the diagnosis of aneurism. 
In many eases pulsation can be seen iii the suprasternal notch and the abdom- 
inal aorta may lift the epigastrium with each systole. In severe eases with 
great hYpertroj)liy, particularly if anaunia is present, the vascular throbbing 
may be of an extraordinary character, jarring the whole front of the chest, 
ciusing the head to nod, and even the tongue may throb rhj’thmically. To 
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with this is the capillary puUe, se ^ very often in aortic insuf- 
ficiency, best in the finger nails or by drawing a We upon the forehead, when 
ihe margin of hyperaemia on either side alternately l)lushes and pales. In ex- 
treme grades the face or the hand may blush visibly at each systole. It is 
met with also in ])rofound anaemia, occasionally in neurasthenia, and in con- 
ditions of great relaxation of the periph(M*al arteries. Pulsation may also be 
present in the peripheral veins. On palpation the characteristic collapsing 
or Corrigan })iilse is felt. The pulse wave strikes the linger forcibly with a 
quick jerking impulse, and immediately recedes or (‘ollapses. This is some- 
times best appreciateii by gras})ing tlie arm at the wrist and liolding it up. 
The pulse may he delayetl — i. e., there is an appreciable interval between tlie 
l)eat of the heart and tlie piilsatioji in the radial artery, which varies at'C'ord- 
ing to the extent of the regurgitatioji. 

Tlie systolic })ressiire is variable and is often high; the diastolic is low 
and sometimes can not be obtained. This dis]>roj)ortion — a high pulse pres- 
sure — is characteristi('. The systolic pressure in the femoral is higher than 
in the brachial artery. The sphygniograj)hic tracing is very characteristic, 
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Fig. 13. — Pulse Tracing i:n Aortic Tnsufficiencv; an E.vnu Systole is Shown. 

showing the high ascent, the sharp top, and the qui(‘k drop in which the 
dicrotic notch and \vave are very slightly marked. 

The studies of Stewart and of W. G. ]Vla(‘( Jail urn sliowed that the low 
position of the diirotic iioteh in the deseeiiding arm of the ])ulse wave and 
the collapsing pulse are not due, as w^as formerly su})])Osed, t<i the regurgita- 
tion in the left ventricle, but to dilatation of the }>eripher}d arteries, whieb is 
a sort of protective adaptation under the vaso-niolor inliuences. 

Aortic iiisudicien(*y may ])e fully corn pensalcd for years and the |)atients 
may not suffer any ineonvenience ; the condition is often found accidentally. 
So long as the hypertrophy equalizes the valvular defect there may i»e no symp- 
toms and the iiidi\iduaJ may take inoderat(‘ly heavy exercise without any 
distress. The cases wdiich last the longest are those in wliieh the insufiieiency 
follows endocarditis and is not a part of a general arterio-scderosis. The age 
at the time of onset is an important eojisideration, as in youth the lesion is 
not often from sclerosis, and tlie coronary articles an* unatTected. (Coexistent 
lesions of the mitral valves tend to disturl) compensation early. Pure aortic 
insufficiency is consistent with years of average liealth and with a tolerably 
active life. Alterations in the electro-cardiogram may aid in jirognosis. In- 
crease in the P R interval and the (/ \l S com[)lex, inversion of the T w^ave 
in Lead II, and lack of correspondence in the routine findings arc of serious 
import. 

. With the onset of myocardial changes, with increasing degeneration of the 
arteries, jiurtieiilarly with a progressive sclerosis of the arch and involvement 
’.jpfHhe orifices of the coronary arteries, the compensation becomes disturbed. 
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The insiifficiency of the c y alation is seen first on the arterial sideKk woia-r'/ 
eional fainting, giddiness, fPmental irritability and enfeeblement ; later there 
may be mitral regurgitation and embarrassment of the right heart. In ad- 
vanced cases the changes about the aortic ring may be associated with altera- 
tions in the cardiac nerves and ganglia and so introduce an important factor. 

AORTIC STENOSIS 

Definite aortic stenosis is a rare lesion. It may occur with insufficiency 
and j)roba})ly in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy. — In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they cannot 
be pressed back against tlie aorth* wall. The process of cohesion between the 
segments may go oh without great thiekening, and j)roduce a condition in 
which t)i(‘ orifice is guarded ])y a comparatively thin membrane, on the aortic 
face of W’hii'h may l)e se(*n the primitive ra])hes separating tlie sinuses of 
Valsalva. In some instances this membrane is so thin and presents so few 
traeiss of sclerotic ('hanges tliat the condition looks as if it was congenital. 
More (‘ommonly the valve segimuits are thickened and rigid w'ith a cartilagi- . 
nous hardness. In advanced (-ases they may be repsesented by calcified 
masses olistriK'tiiig the oriti(‘e, through which a circnilar or slit-like passage 
is seen. Th<' older the patient the more likely it is that the valves will be 
rigid and eah-ified. 

^\\• may s|)<»ak of a rcUtllvc stenosis wdien with normal valves and ring 
the aorta immediately beyond is greatly dilated. A stenosis due to involve- 
ment of the aorti(- ring in sclerotic changes without lesion of the valves is 
r(d‘err(‘(l to hy some authors Imt w^e have never met w^irh an instance. A 
subvalvtdar stenosis, (lie result of endo(*arditis in the mitro-sigmoidean sinus, 
usually results from fetal endocarditis. Aortic stenosis is usually met with 
at a more advanced ])eriod of life than insufficiency, and the most typical 
cases arc assotnated with extensive cal(*areous changes in the arterial system 
in old men. 

Owing to the obstruction the ventri('lc wwks against increased resistance 
and its walls become bvpertrojdned, usually at first with little or no dilatation. 
In this (condition are the most topical instances of concentric hypertrophy, 
in whiclj, witliout much, if any, eidargement of the cavity, the walls are greatly 
thickened. The systole is prolonged, even ns much as twvnty-five per cent. 
Th('re may be no changes in the other cardiac (*avities if compensation is well 
maintained; but with its failure come dilatation, impeded auricular diseharge* 
pulmonary congestion, and iii(*reased Avork for the right heart. • The arterial 
changes are, as a rule, not so marked as in insuffieiency. The amount of blood: 
propelled through the narrow orifice may be smaller than normal, though 
wlieii comjiensation is good the pulse wave may be of medium volume. 

Symptoms. — The. condition may he latent for an indefinite period, as 
long as the hypertrophy is maintained. Karly symptoms are those due to 
defective blood fiup])Iy to the l^rain, dizziness, and fainting. Palpitation, pain 
about the heart, and anginal sym]>toms are not so marked as in insufficiency.. 
With myocardial failure, relative iiisufficiency of the mitral valve is estab- 
lished, and the patient presents the features of engorgement in the/ 
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Isj^temic circulations. Many of the cases in old people have symptoms point- 
ing rather to general arterial disease. Cheyne-Stokes breathing is not uncom- 
mon with or without anaemia. 

Physical Signs. — InsperUou may fail to reveal any area of cardiac im- 
pulse, particularly in old men with rigid (^hest walls and emphysematous 
lungs. Under these circumstances there may be a high grade of hypertrophy 
without any visible impulse. Even when the apex beat is visible, it may be 
feeble and indefinite. In many cases the apex is (lisjdaced downward and 
outward, and the impulse looks strong and forcible. 

Palpation reveals in many erases a fhnll at the base of the heart of max- 
imum force in the aortic region. With otlier condition do we meet with 
thrills of greater intensity. The apex beat may not be })alpable or there may 
be a slow, heaving, forcible impulse. 

Percussion never gives the same wide area of dulness as in aortic insuf- 
ficiency and its extent depends largely on the state of the lungs. 

AuscuKaiioru — A rough systolit; murmur is heard with maximum intensity 
at the aortic (*artilage and propagated into the great vessels. Oik* of the last 
lessons learned by the student is to recognize that a systolic murmur at the 
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Fio. 14. — Pn.sE Tbaclno in Aortic Si’enosis. 


aortic area does not necessarily mean obstruction of the orifice. Koughening 
of the valves or of the intima of the aorta, and hyemic states are much more 
frequent causes. In aorti(f stenosis the murmur often has a much harsher 
quality, is louder and more fT-equently musical than in the conditions just 
mentioned. When comjiensation fails the murmur may be soft and distant. 
The second sound is rarely heard at tin* aortic area, owing to the thickening 
and stiffness of tlie valve. A diastolic murmur is not uncommon. Occa- 
sionally, as noted by W. H. Diekinson, there is a musical murmur of greatest 
intensity in the region of the apex, due jirobably to a slight regurgitation at 
high pressure through the mitral valves. Thv pulse in pure aortic stenosis 
is small, usually of good tension, well sustained, regular, and perhaps slower 
than normalf 

Diagnosis. — With an extremely rough or musit^al systolic*, murmur of max- 
imum intensity at the aortic region and transmitted to the vessels of the neck, 
hypertrophy of the left ventricle, a thrill, and a hard, slow pulse of moderate 
volume, which in a tracing gives a curve of slow rise, a broad, wcdl sustained 
summit and slow decline, a diagnosis of aortic stenosis can be made with some 
degree of certainty, particularly if the subject is an old man. In aortic in- 
sufficiency a systolic murmur is usually present, but has neither the intensity 
nor the musical qualit)'^, nor is it accompanied by a thrill. With dilatation 
of the aorta, the murmur may he harsh or musical ; hut the existemee of a sec- 
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ond sound, accentuated and ringing, is usually sufficient to 
condition. 

MITRAL INSUFFICIENCY 

Etialogy. — Insufficiency of the mitral valve ensues: (a) From changes 
in the segments whereby they are contracted and shortened, usually combined 
witli changes in the (chorda' tendincap, or with more or less narrowing of the 
orifice. (/>) As a result of changes in the walls of the ventricle, either dilata- 
tion, so that the valve segments fail to (‘lose an enlarged orifice, or changes 
in the muscular substance, so that ih*^' segments are imperfectly coapted dur- 
ing the systole — muscular insuffic 'cy. The common lesions producing in- 
suffi(;iency result from endocarditis, which causes a gradual thickening at the 
edges of tlie valves, contraction of the (jhordae teiidinea*, and union of the 
edges of tlie segments, so that in a majority of cases there is not only insuffi- 
ciency, luit some narrowing as well. Ex(*(^pt in children, w^e rarely see the 
mitral leaflets curled ajid puckered without narrowing of the orifice. Cal- 
careous plates at the base of the valve may prevent i)erfect closure of the 
segments. 

In long-standing (uses the (*ntire mitral structures are (ionverted into 
a firm calcareous ring. From valvular insufficiency the cpndition of muscular 
jnsufli(*ien(.\y must be carerully distinguished. Jt is met with in dilatation 
of the left vcntri(‘le, and also in weakening of the muscle in fevers and in 
aiicTiiiia. 

Morbid Anatomy. — The efiecis of mitral insufficiency are as follows: (a) 
The imperfect ciOvSiire allows blood to regurgitate from the ventricle into the 
auricle, so tliat at the end of auri('ular diastole this ehanilier (‘ontains not only 
ihe blood from tlu‘ lungs, but also that regurgitaied from the left ventricle. 
This necessitates dilatation, and, as iiK'reased work is thrown upon it in ex- 
pelling the augmented eoiilonts, hypcrtrofiliy as well. 

{})) With each systole of the left auri<*le a larg«‘r v(flunie of lilood is forced 
info the left ventricle, which dilates and subsequently hypertrophies. 

(r) During the diastole of the left aiirnie, as blood is regurgitated into it 
from the h^ft ventricle, the pulmonary veins are loss readily emptied. In 
eonscqiKmce the riglit ventricle expels its contents less freely, and in turn 
becomes hyjiertrofdiied and dilated. 

((7) Finally, tlie right aurich*, also is involved, its (diamher is enlarged, 
and its walls are increased in thickness. 

((?) The (dfect ii[)on the puhnotinry vessels is to produce dilatation both 
of the arteries and veins — often in long-standing cases, atheromatous changes ; 
the capillaries are (listejj(l(‘d, and ultimately l)rown induration is produced. 
Perfect com})cnsation may be etfected, chiefly through th(‘ hypertrophy of 
both ventriedes, tnul ihe etTect upon tlie peripheral circulation may not be mani- 
fested for years, as a normal volume of lilood is discharged from the left 
heart at each systole. The time comes, however, when, owing either to in- 
crease in the grade of incorapeienc’y or to failure of compensation, the left 
ventricle is unable to send out its normal volume. Then there are over- 
filling of the left auricle, engorgement in the lesser circulation, embarrassed 
action of the right heart, and congestion in the systemic veins. For years 
this congested condition may be limited to the lesser circulation, hut finally 


differeiitli^ 
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tricuspid valves become incompetent, and the systemic veins are engorged, 
Tiiis leads to passive congestion and, when extreme, to oedema. 

Muscular insufficiency is rarely followed by sui^h perfect compensation. 
There may be in acute destruction of the aortic segments an aemte dilatation 
of the left ventricle with relative mitral incompetency, great dilatation of the 
left auricle, and intense engorgement of the lungs, under which circumstances 
profuse hsemorrhage may result. In these cases there is little chance for the 
establishment of (*onipensation. In cases of hypertro[)hy and dilatation of 
the heart, without valvular lesions, the insutticiency of the mitral valve may 
be extreme and lead to great pulmonary congestion, engorgement of the sys- 
temic veins, and cardiac dro})sy, whi(*h can not be distinguished from that of 
mitral insufficiency due to lesion of the valve itself. In chronic nephritis 
the left ventricle may gradually fail, leading to relative mitral insutlicioncy 
and pulmonary and systemic congestion, similar to that induced by lesion of 
the valve itself. Adherent peru^ardium, especially in children, may lead to 
like results. 

Symptoms. — During the develo])ment of tlie lesion, unless the insuffi- 
ciency comes on acutely in ('Ousequeiii‘e of rupture of the valve segment or of 
ulceration, the compensatory changes go hand in hand Avith the defect, and 
there are no subjetdive symptoms. So, also, in the stagt* of ])erfect compensa- 
tion, there may be the most extreme grade of mitral insufficiency with enor- 
mous hypertrophy, yet the patient may not be aware of the existence of heart 
trouble, and may suffer no inconvenience except ])erliaj)s a little shortness of 
breath on exertion. It is only when the com])ensation has not lieen perfectly 
effected, or, having been so, is broken that the ])atients begin to be trouble<l. 
The symptoms may be divided into two grouj)s: 

(а) The minor manifestations while compensation is still good. Patients 
with extreme insul!icien(*y often have a (‘ong(‘sted aj)pearance of the face, the 
lips and ears have a bluish tint, and the venules on the cheeks may l)e en- 
larged — signs in many cases very suggestive. I]i long standing cases, ])ar- 
ticiilarly in children, the ting(*rs may be clubbed, and there is shortness of 
breath on exertion. This is one of the most constant features and may exist 
for years, even Avhen the com])ensation is perfect. Owijig to the congested 
condition of the lungs these ])atients are liable to aftac'ks of bronchitis or 
haemoptysis. There may also be palpitation. As a rule, however, in aa^cH 
balanced lesions in adults, this period of full compensation is not associated 
with symptoms Avhich call the attention to an affection of the heart, and AV'ith 
care the patient may reach old age in comparative comfort without being 
compelled to curtail scudously his ])leasures or his Avork. 

(б) Sooner or later comes a period of bralccn compensation, in which the 
most intense symptoms are those of venous engorgtnnent. There are ])alpita- 
tion, weak, irregular action of the heart, and signs of dilatation. The irregu- 
larity may be due to extra-systoles or aurhmlar fibrillation. Dyspna^a is an 
especial feature, and there may be cough. A distressing symptom is the 
cardiac ‘^sleep-start, in ’which, just as the ])atient falls aslee]), he Avakes gasp- 
ing and feeling as if the heart were sto])ping. There is usually slight cyanosis, 
and even slight jaundice. The most marked symj)toms are those of venous 

' jSt^sis. The overfilling of the pulmonary vessels accounts in part for the dysp- 
vnoeA. There is cough, often with bloody or Avatery expectoration, and the 
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alveolar epithelium containing brown pigment-grains is abundant. (Edema ■ 
usually sets in, beginning in the feet and extending to the body and the serous 
sacs. Right sided hydrothorax may recur and require repeated tapping. The 
urine is usually scanty and albuminous, and contains casts and sometimes 
blood cells. With judicious treatment compensation may be restored and 
all the serious symptoms })ass away. Patients usually have recurring attacks 
of this kind, and die with a general dropsy; or there is progressive dilatation 
of the heart. Sudden death i]i these cases is rare. Some cases of mitral disease 
— stenosis and insnfticiency — rea('li what may be called the hepatic stage, when 
all the symptoms are due to the secondary changes in the liver. 

Physical Sulns. — Inspedioii. — In children the pivTcordia may bulge 
and there may be a large area of visible pulsation. The apex beat is to the 
left of the nipple, in some cases in the si.xth interspace, in the anterior axillary 
line. There may be a wavy inqmise in the cervical veins, which are often full, 
particularly wlnm ilie patient is reciirnbent. 

Patpntion. — Tlic force of the im|)ulse depends largely upon the stage. In 
full compensation it is forcible and lieaving; when the compensation is dis- 
turbed, usually wavy and feelde. 

Percussion, — Tlie d illness is iiu'reased, j)arli(‘u]ar]y in a lateral direction. 
Then* is iio disease of (lie valves which prodiu'cs, in Iqng slnnding cases, a 
more extensive transverse area of heart dulness. It does not (‘xiend so much 
ujiward along tlie left margin of the siernum as beyond the right margin and 
to tin* left of the nijiple line. 

Ausculiallon . — At the apex there is a systolic murmur whh'h wliolly or 
partly obliterates the first sound. It is loudest liere, and luis a blowing, some- 
times musical character, ])art i(*ularly towanl the lattcT part. It is trans- 
mitted to the axilla and may be heard at the back, in some instances over the 
entire chest. There are (^asc's in which, as |>oint(‘d out In* Xaunyii, the mur- 
mur is heard best along the left Imrder of the stt‘rnum. rsually at the apex 
the loudly transmitted second sound may be beard. Oc*casionally there is 
also a soft, sonudimes a rough or rumbling |)rc‘systolic murmur. As a rule, 
in ('Hses of extivme mitral insulliciencv from valvular Icxsion Avith great hyper- 
tropliy of both ventricles, there is beard only a loud blowing murmur during 
systole. .\ murmur of mitral insufliciency may vary a great deal, according 4:0 
the ])osition of the j>atient. An important sign is the ac^ceiituated pulmonary 
second sound. 

Tln‘ pulse, during the jieriod of full compcmsation, may be full and regular, 
oftcui of low tension. \\'ith the tirst onset of symjitoms it may become irreg- 
ular, a feature which then dominates the case throughout. Often after the 
disapiioaraneo of ilic* syin])toms of failure of com])eiisation the irregularity 
persists. This is usually due to anric'ular tihrillatioji. 

The three* important jdiysicji] signs of mitral regurgitation are: (a) Sys- 
tolic murmur of imixiiniim intensity at the apc'X, propagated to the axilla and 
heard at the angle of the sc-apula; (h) acc'entuation of the pulmonary second 
sound; (c;) evideiur of (‘idargement of the heart, particularly increase in the 
transverse* diameior, due to hyjiertropliy of both ventricles. 

Diagnosis. — There is rarely any diHicuIty in the diagnosis of mitral iiisuf :^ 
fieienev. The jdiysical signs are (diaraederistic and distinctive. Two points* 
are to be borne in mind. First, a murmur, systolic in time, and of maximum 
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intensity at the apex, and pro})agated even to the axilla, does not necessarily 
indicate mitral insufficiency. There is heard in this region a large group of 
what are termed at'cidental murmurs, the precise nature of which is doubtful. 
Some are cardio-respiratorv. 

Second, it is not always possible to say whether the insufficiency is due to 
lesion of the valve segment or to relative incompetency. The character of 
the murmur, the projiagation, the accentuation of the ])ulmonary second sound, 
and the hyportrojdiy may not assist in the differentiation. The history is some- 
times of greater value than the examination. The cases most likely to lead 
to error are those oi* the so-called idiopathic dilatation and hypertrophy (in 
which the systolic murmur may be of great intensity), and instances of arterio- 
sclerosis with dilated heart. Balfour and others maintain that organic disease 
of the mitral leaflets suflicient to produce insufficiency is always accompanied 
with some narrowing of the oriiice, so that the oj)ly unequivocal j>roof of actual 
disease of the mitral valve is the presence of mitral stenosis. 

MITRAL STENOSIS 

Etiology. — There are two groups of cases, one following an acute endo- 
carditis, th(? other the result of a slow sclerosis of the values without any 
history of rheumatic' fever or other infection. It is much more (*ominon in 
women than in men — in 4,791 autopsies at (iuy's liosi)ital during ten years 
there were 19(1 ceases, of which 107 were females and S9 males (Samways). 
This is not easy to exjdain, hut there are at least two factors to he considered. 
Bheumatic fever prevails more in girls and chorea Ims aji im])ortant influen(*e, 
occurring more frequently iji girls and being often ass()(‘iat(*d with endocar- 
ditis. In a surprising nniiiber of cases of what tlu* Fivnch (‘all purp. mitral 
stenosis no re<*ognizalde etiological factor can he dis(*overed. ^Fliis has been 
regarded by some as favoring the view that tliev may ])e of (‘ongenital origin, 
but congcjiital affections of the mitral valA^e an» notoriously rare. Some sug- 
gest congenital sy])liilis. Whooi>ing-cough, with its tm’rihie strain on the 
heart, may he accountable for certain cases. While met with at all ages, 
stenosis is certainly most frequent in young adult v'oinen. 

Morbid Anatomy. — Tlio valve segnumts and c'hordai may be fused to- 
gether, the result of endocjirditis. The conditiem varies a good deal, at^eording 
to the amount of atheromatous change. Jii many cases the curtains are so 
welded together and the whole vahmlar region so thickened that the orifice is 
reduced to a mere chijik — Corrigan’s huLlnn-hole roni rarlion. In Jion-endo- 
carditic cases the curtains are not mucdi thickened, but narrowing has re- 
sulted from gradual adhesion at the edge's, and thickening of the effiordge 
tendinesB, so that from the auricle it looks cone like — the so-called funnah 
shaped variety. The instances in which the valve segments are slightly de- 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. The involvement of the chorda? ten- 
dinese is usually extreme, and the jiapillarv muscles may be inserted directly 
upon the valve. In moderate grades of constriction the orifice admits the tip 
of the index finger; in more extreme forims tlie tip of the little finger; and 
occasionally one meets with a spec^imen in wliicli the orifice seems alipostj 
obliterated. The heart is not greatly enlarged, rarely weighing more 
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14 or 15 ounces. Occasionally, in an elderly person, it may seem only slightly, 
if at all, enlarged, and again there are instances in which the weight may 
reach as much as 20 ounces. The left ventricle is sometimes small, and may 
look very small in comparison with the right ventricle, which forms the greater 
portion of the apex. In cases in which with the narrowing there is insuffi- 
ciency the left ventricle may be moderately dilated and hypertrophied. 

It is not uncommon to find white thrombi in the appendix of the left 
auricle. Occasionally a large pari of the auricle is occupied by an ante-mortem 
thrombus. Still more rarely the remarkable hall tkrovihus is found, in which 
a globular concretion, varying in size from a walnut to a small egg, lies free 
in the auricle. 

^The left auri(jle discharges its blood with greater difilculty and in conse- 
quence dilates, and its walls increase in thickness. Although the auricle is 
unfitted to c()m])ensaie an extreme lesion, the probability is that for some 
time during the gradual production of stenosis the increasing power of the 
walls counterbalances the defect. In ^50 cases of well-marked stenosis Samways 
found the auricle hypertrophied in 2(>, dilatation coexisting in 14. Eventually 
the tension is iiuTeascd in the })ulmonary circulation and extra "work thrown 
on the right ventride, which gradually hypertrophies. Kelative incompetency 
of tlic Irh'uspid and congestion of the systemic veins supervene. 

Symptoms. — Stenosis of tlic mitral valve may for years he elficiently com- 
pensated hv the hy|)crtroj)]iy of the right ventricle. Many persons with this 
lesion pr(‘sent no symptoms.^ They may for years be sliort of breath on going 
upstairs, hut carry on ordinary activity without discomfort. The ])ulse is 
smaller in Yoluine than normal, and very often irregular (auricular fibrilla- 
tion). A s])ecial danger is the recurring endocarditis, V(‘getations may be 
whip))ed otf into the (drculation and, blocking a cerebral vessel, cause hemi- 
plegia or aphasia, or both. I^his is not an uncommon sequence in women. 
Paticuiis with mitral stenosis may survive this accident for an indefinite period. 

PllYS^^VL Sjons. — Impeciion , — There is often a flush on the cheeks, and 
club})ing of the fingers is common. The lower sternum ai'd the fifth and sixth 
left costal cartilages are often prominent, owdiig to hyjierirophy of' the right 
ventricle. The apex heat may be ill defined. Usually it is not far beyond 
the ni])])le lira*, and the chief im[)ulse is over the lower sternum and adjacent 
costal cartilages. Often in Ihin chested persons there is pulsation in the third 
and fourth left interspaces close to the sternum. When compensation fails, 
the jm])ulse is much feebler, and in the veins of the neck there may be marked 
pulsation or the right jugular near the clavicle may stand out as a prominent 
tumor. In the later stage there is great enlargement wdth pulsation of the 
liver. 

Palpation reveals in a majority of the cases a characteristic, well defined 
thrill, which is l)cst felt, as a rule, at the apex or a little inside it. It is of a 
rough, grating quality, often peculiarly limited in area, most marked during 
expiration, and terminates in a sharp, sudden shock, synchronous with the 
impulse. This most cljaracteristic of physical signs is pathognomonic of nar- 
rowing of the mitral orifice, and is perhaps the only instance in which* the 
diagnosis of a valvular lesion can be made by palpation alone. It is often 
I valuable and may be brought out by exercise. The cardiac impulse is felt 
forcibly over the lower sternum and in the fourth and fifth left inter- 



i|8 DISEASES OF THE CIRCTJLATOEY SYSTEM 

spaces. The imj)iilse is felt i]i the third aiul fourth interspaces, or in rare 
cases even in the second, aiul it has been thought that here it is due to pulsa- 
tion of tile auricle. It is always the impulse of the (*onus arteriosus of the 
right ventri(Je; even in tlit* most extreme grades of mitral stenosis tliere is 
never suc'h tilting forward of the auricl(^ as would enable it to jiroduc^e an 
impression on the ('best wall. 

Percussion gives an iiK'rease in dulness to the right of the sternum and 
along the left margin ; not usually a great iiunvase beyond the nipjdc line, 
except in extreme cases. There may be dulness in the left interscajmlar 
region. 

AuscuUaiion , — Tlie findings arc varied and ])uz/ling combinations of 
sounds and murmurs may be heard. At tht‘ a])e\ or a little inside it, often in 
a very limited region, there is heard a rough, vibratory or j)urring murmur, 
cumulative or crescendo in (‘haraeter, often of short duration, which termi- 
nates abrujdly in the loud snajiping first sound. Tliis iniirniur is synchronous 
with the thrill and the loud shock with the first sound. The murmur may 
occupy the entire period of diastole, or the middle or only the latter half. 
A ditlerence (-an often be noted Ixdween the earlitT and later parts of tile 
murmur, when it occupies the entire time. Jn some cas(‘s a soft diastolic 
murmur is heard after the second sound at the ap(*x. 'riiis may incr(‘ase and 
merge into the presystolic murmur. Often there is a pemiliar rumbling or 
echoing qualily, which in some instan('(‘s is heard only ovtu* a single* bell-space 
of the stethoscope. The administration of amyl nitrile may bring out tlio 
murmur more clearly. Some bold that the ('rescc'iido miirmur is due to 
regurgitation and tliat the murmur occurs ]H‘fore tbe systoJii* sound but not 
before the contraction. It may jiersist with auruailar fibrillation. Jn line 
with this, what is regarded as the true jiresystoiic murmur is often faint, of 
low pitch and separated from the following sound or murmur. It is absent 
iji auricular Jibrillation ; it may coexist with tlx* tTi*S('endo murmur. A 
rumbling, echoing ])resystoli(' murmur at the a])e\ is h(*ard in some eases 
of aortic insufiiciejKy (Flint murmur), occasionally in adlierent pericardium 
with great dilaialion of the heart, and in u|)ward dislocation of tlie organ. 
The (iraham Ste(‘ll murmur of relative j)iilmoiiarv i'^sutlieieney may he heard 
in the pulmonic area. 

A systolic murmur may he heard at the apex or along the left sternal 
border, often of extreme softness and audible oidy when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to the 
axilla. Tlie second sound in the second left inlersjiaee is loudly accentuated, 
and often reduplicated. It may he transmitted far to the left and lie heard 
with great clearness beyond th(* apex. A\'ith good eompeiisation tlio second 
sound is heard at the apex; its disappearance suggests the approach of de- 
compensation. Otlier points to he noted an* the following: Tlio cause of the 
sharp, snayipiiig first sound whi(*h follows tlio presystolic murmur is by no 
means easy to exydain. It can scarcely Ik* a valvular sound yiroducod chiefly 
at the mitral orifice, since it may he heard with great intensity in cases in 
which the valves are rigid and calcified. It lias been suggested that it is a 
loud ‘"siiaj)” of the tricuspid valves caused by the powerful contraction of the 
hypertrophied right ventricle. Broadbeiit tliinks it may lie due to the abrupt 
contraction of a partially filled left ventricle. The sound may be audible at 
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a distance, as one sits at the bedside of the patient (Graves). In one patient; ' 
the first sound was audible si-x feet, by measurement, from the chest wall. 

These si^ns are characteristic only of the stage in which compensation 
is maintahi(‘(l. The murmur may be soft, almost inaudible, and only brought 
out after exertion. Finally there conies a jieriod in which, with the estab- 
lishment of auric'ular fibrillation, the signs change. This is due to the absence 
of contraction of the auricle. Thus a presystolic murmur may disappear as 
there is not the usual dilfen'iicc in jiressure in the auricle and ventricle at the 
time when the auricle should be contracting. With the auricle paralyzed the 
murmur is more likely to be heard early in diastole. Difi'erence in rate may 
cause marked change's in the time and character ol* the murmur. 

Sometimes in the a])ex' n'gion a sharp first sound or gallop rhythm may 
be beard. Tin* systolii* shoc'k may be present after tlie disa})pearance of the 
thrill and tlu' charach*ristit‘ murmur. If partial heart-block ocicurs a compli- 
cated s(‘t of signs results as tin* auricle is contracting more often than the 
ventricle. Wiih recovery of (‘om|)ensation and with increasing vigor of con- 
traction of the right ventriih' and lefi auri(*le, the presystolic murmur reap- 
pears. At til is slag<‘ the nature of the valve lesion may be entirely overlooked. 
Aurirulfir f\hnlhifiun is the ruh* in tlie arrhythmia of mitral stenosis. 

IhTssure of tlu' enlarged auri(de on the left recurrent laryngeal nerve, 
causing jairalysis of the vocail cord on the corrt'sjxinding side, has been de- 
scrilx'd and the diagnosis of aneurism of the andi of the aorta may be made. 
Fetterolf and Xorris (-onclude that it is not due* to \\m jiressure of the left 
auricle din*cth, but lo scjueezing of tlie iier\e between tlie pulmonary artery 
and tlie aorti(‘ arch, and That the jiaralysis is due to the neuritis so excited. 

Failure of compensation lirings the group of symptoms discussed under 
cardiac insulliciency. r>ri(*fly enumerated, they are: I(apid and irregular 
action of tlie heart. shorliK'ss of breath, cough, signs of |)ulmonary engorge- 
ment, and v('rv freqiK'iitly ha'inojitysis. Attacks of this kind may recur for 
years. Broncliitis or a febrile attack may (‘ause shortness of breath or cya- 
nosis. Inllammatory alfeetions of the lungs or pleura seriously disturb the 
right heart, and tliesc' patients stand pneumonia very liadly. Many patients 
with mitral stenosis do not have drofisy. 'riie liver may lx* greatly enlarged, 
and in the late stages ascites is not uneommon, jiartieularly in ehildron. 

Tnicrspil) VALVE J^ISEASE 

Tricuspid Regurgitation. — This results from acaite or chronic endocar- 
ditis very rarely. Nearly always the ('OJiditioii is om* of relative insuHicieucy, 
and is se<*ondary to lesions of the valves on tiie left side or myocardial insuffi- 
cieiuy. It ha])pens in a sound heart as a ‘‘safety valve'’ action when the pres- 
sure in the riglit heiirt is exet'ssive, as in severe exertion. It is met with in 
conditions of the lungs which cause obsi ruction to the circulation, such as 
fibrosis and (*mphysema, [larticularly witli (*hroni(* bronchitis. The symptoms 
are those of ohstriK'tion in the less(‘r eirculaiion with venous (*ongestion in the 
systemic* veins. The signs are: 

(a) Systolic regurgitation of the Idood into the right auricle and the 
transmission of tlu* pulse wave into I he veins of the neck. If the regurgita- 
tion is slight or tlie contraction of the vontric*le is feeble there may be no 
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^venous throbbing, but in other cases there is marked systolic pulsation in the 
cervical veins, both in the internal and the external vein, particularly in the 
latter. Marked pulsation in these veins occurs only when the valves guard- 
ing them become ineompeient. Slight oscillations are not uncommon, even 
when the valves are intact. The distention is sometimes enormous, particu- 
larly in the act of coughing, when the right jugular at the root of the neck 
may stand out, forming an extraordinarily prominent ovoid mass. Occa- 
sionally the regurgitant pulse vrave may be widely transmitted and be seen 
in the subclavian and axillary veins, and even in the subcutaneous veins over . 
the shoulder, or in the superficial mammary veins. 

The regurgitant pulsation may be transmitted to the inferior cava, and 
so to the hepatic veins, causing pulsation of the liver. This is best appre- 
ciated by bimanual jialpation. The jmlsalion may he readily distinguished, 
as a rule, from the imjiulse from tlie ventricle or transmitted from the aorta. 

(h) The second important sign is the occurrence of a systolic; murmur of 
maximum intensity over tlie lower sternum. It is usually a soft, low murmur, 
often distinguished from a coexisting mitral murmur hy differences in qual- 
ity and pitch, and may be heard to the right as far as the axilla. Sometimes 
it is very limited in its distribution. In addition, the ])ercussion usually shows 
increase in dulness to the right of the sternum, and the impulse in the lower 
sternal region is forcible. In the great majority of cases the symptoms are 
those of the associated lesions. In fibrosis of the lung and chronic emphy-^ 
sema the failure of the right ventricle with tricuspid insufficiency may lead" 
to gradual failure with cardiac dropsy. 

Tricuspid Stenosis. — The condition is rare clinically and anaiomically, 
and is not often rocogniml in life. Of 2(1,000 medical admissions in 
the Johns Hopkins liosjntal there were only 8 with clinical or post mortem 
diagnosis of this condition; and in 3,500 autopsies, oidy 5 cases Avere found, 
all in females. Of 1!)5 collected cases, tliere were 111 females, 38 males, 10 
sex unknown. In a majority of the eases — 104 — the mitral and tricuspid 
were affected together, in 14 the trieus])id alone, in (14 the tricuspid and 
aortic. A definite history of rheumatism was present in only GO cases 
(Futcher). 

The diagnosis is not ofien made; extreme cyanosis and dyspnena are com- 
mon, and toward the end the ordinary signs of cardiac failure. Among* tile 
important physical signs are presystolic pulsation in the jugular veins , 

in the enlarged liver. A presystolic tlirill may l)e ftdt at the tricuspid area | 
with a marked systolic shock. The cardiac dulness is increased to the right, 
a rumbling presystolic murmur may he jiresent over the lower sternum with 
an extension to the right border. 


PULMONARY VALVE DISEASE 

Murmurs in tlie region of the pulmonary A^alves are extremely common; 
lesions of the valves are exceedingly rare. Balfour has well called the pul- 
monic area the region of ^^auscultatory romance.” A systolic murmur is heard 
here under many conditions — (1) very often in health, in thin-chested per-. . 
sons, particularly in children, during expiration and in tlie recumbent posture ; 
(2) when the heart is acting rapidly, as in fever and after exertipn; (3) it 
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is a favorite situation of the cardio-respiratory murmur; (4) in ansemic atate8|;S? 
and (5) tlie systolic murmur of mitral insufficiency may be transmitted along , 
the left sternal margin. 

Stenosis is almost invariably a congenital anomaly and constitutes one 
of the most important of the congenital cardiac affections. The valve seg- 
ments are usually united, leaving a small, narrow orifice. In adults cases 
occasionally occur. The congenital lesion is commonly associated with patency 
of the riuctus Botalli and imperfection of the ventricular septum. There may 
also be triciisjiid stenosis. Acute endocarditis not infrequently attacks the 
sclerotic valves. The physical signs are extremely uncertain. There may be 
a systolic murmur with a thrill best made out to the left of the sternum in the 
second intercostal space. This murmur may be like that of aortic stenosis, but 
is not transmitted into the vessels. The pulmonary second sound is weak 
or obliterated, or mAy be replaced by a diastolic murmur. Usually there is 
hypertro])by of the right heart. 

Pulmonary Insufficiency. — This rare lesion was originally described by 
Morgagni. Pitt analysed 109 cases from the Guy’s Hosiiital Reports, of which* 

()0 had infectious endocarditis, 18 were due to a dilated pulmonary artery, 

14 to pulmonary stenosis, 14 to aortic aneurism, 13 to abnormality in the 
number of the valvcvs, and 0 unclassified. Pitt makes two groups, one with a 
rapid course, sometimes with definite symptoms pointing to the heart but the 
^igns to general septicamiia. In the second group the cardiac symptoms are 
marked, dyspinea, cough, etc„ and the pl\ysical signs are definite. 

The signs are those of regurgitation into the right ventricle, but, as a 
rule, it is difficult to differentiate the murmur from that of aortic insuffi- 
ciency, though tin* maximum intensity may be in the pulmonary area. The 
absence of the vascular features of aortic insufiiciency is important. Both 
Gibson and (iraham Steell (‘ailed attention to tlie possibility of leakage through 
these valves in cast's of great increase of pressure in the pulmonary artery, 
and to a soft diastolic murmur heard under these circumstances. 

COIMBTNKI) VALVULAR LESIONS 

Valvular lesions are seldom single or pure; combined lesions are more 
comtnon. This is particularly the case in congenital disease. In young chil- 
•^reii mitral aiid aortit^ lesions, the result of rheumatic fever, are common. 
Pure mitral insufficiency and pure mitral stenosis may exist for years, but in 
time the tric*us])id be(*omes involved. Aortic valve lesions are more commonly 
uiK^onibinod than mitral lesions. The added lesion may be hurtful or helpful. 

The stenosis vVhicdi so often accompanies the eiidoc.arditic variety may lessen 
the regurgitation in aortic insufficdeiicv ; and a narrowing of the mitral orifice 
may be beneficial in mitral regurgitation. 

Prognosis in Valvular Disease. — The question is entirely one of efficient 
compensation. So long as this is maintaiiHid the patient may suffer no incon- 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. Practitioners should remember 
‘ that the best judgment may be gathered from inspection and palpation. With 
an apex beat in the normal situation and a regular rhythm the auscultatory 
, phenomena may be practically disregarded. The myocardium is more impor^ 
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taint than the valve, A murmur per se is of little or no moment in deter- 
mining the prognosis in aiiy given case. There is a large group of patients 
who present onl}’^ a systolic murmur over the body of the heart, or over the 
apex, in wliom the left ventricde is not hypertrophied, the rliythm is normal, 
and who may not have had rheumatism. 

Among the ('onditions influencing prognosis are: (a) Aok. — C hildren 
under ten are bad subjects. Compensation is well eiroeted, and they are free 
from many inlluenc'es which disturb eom])ensation in adults. The coronary 
arteries are healthy and nutrition of the heart mustde (*an be readily main- 
tained. Vet, in sj)ite of this, the oidlook in cardiac* lesions in young chil- 
dren is usually bad. The valve lesion itself is apt to he; ])rogressive, and the 
limit of cardiac reserve force* is early r(*ached. Tlierc* seems to he propor- 
tionately a greater degree of liypertroj)hy and dilatation. Among other fac- 
tors of this ]Kiriod are insulludent food in the f) 0 ()ror classes, the recurrence 
of rheumatic attacks, and tin* existence of j)eri(‘ar(lial adhc'sions. The out- 
look in a child who ('an he carefully sui)ervised and prevented from damaging 
hims(‘lf hy overexertion is l)etter tlian in one who is constantly overtaxing his 
(iirculation. The valvular lesions at, or suhse(|ii(‘nt to, jniheriy arc* more lik(dy 
to be permanently and elTioieiiily compensated. Suddc'ii death from heart 
disease is very rare in children. 

(b) Skx, — W omen bc*ar valve lesions, as a rule, hetler llnni men, owing 
partly to the fa('t that tln^y live quiet(*r liv(*s, ])}ir11y to tlie less common in- 
volvement of the ('OTojiarv art(*ries, and to I lie greater frc'quencv of mitral 
lesions. Prognan(*y and ])arturiiion arc disturbing factors, but are less serious 
than some writers would liave us heli(*ve. 

(c) Valvk ArnKrTi,!). — Tlie relative prognosis of the different valve le- 
sions is diHicmlt to estimate and each caise must lx* judged on its own merits. 
Aorlic iriHuffirinicy is unquestiojiahly the most -ierious; yet for years it may 
be perfeciily eompensated. Favorable eireumslanees an* a nu)(l(*rate grade of 
hypertroidiy and dilatation and tlie absence of synijiloms of cardiac distress, 
extensive artorio-selerosis and angina. The prognosis resPj largely with tlujj 
condition of the coronary arteries. Klieimiati(* h*si()ns of tlie valves, iiulu(ui)g 
insufficieney, are less ajii to b»* assexauted witli endarliwitis at tlie root of the 
aorta; and in aueli eases the coronary art(*ri(*s may es'caja* for vears. Wh'en’P 
aortic insufliideney is a ])art of an art(*ri()-s(*lei‘osis at liie root of the aorta,% 
the coronary arteries are almost invariably involved, and the outlook is niu('h ^ 
more serious. Tliis is often the case in sy[»hilis. Sud(h*n death is not un-^ 
common, from acute dilatation during exertion, or, more* frequently, from 
blocking of a coronary artery. Tluj liability of this form to be associated 
with angina pectoris also adds to its severity. Aortic stenosis is compara- 
tively rare, most common in middle aged or ehh^rly men, and is, as a rule, 
well compensated. 

Tn mitral lesions the outlook on the wliole is more favorable than in 
aortic iiisufficiency. Mitral insuijiciency, when well ('onijiensatod, has a bet- 
ter prognosis than mitral stenosis. Plxee})! aortic sti*nosis, it is the only lesion 
commonly met with in patients over three-score years. The patients who last 
the longest are those in whom the valve orifice is more or less narrowed, as 
well as incompetent. There is no valve ](*sion so poorly compensated and 
rapidly fatal as that in whmh the mitral segments arc* gradually curled and ' 
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puckered until they form a narrow strip, around a wide mitral ring— a condi- 
tion specially seen in children. There are cases of mitral insufficiency in 
which the defect is thoroughly balanced for thirty or even forty years, with- 
out distress or inconvenience. Even with great hypertrophy the compensa- 
tion may be most effective. Women may pass safely through repeated preg- 
nancies, though here they are liable to accidents associated with the severe 
strain. 

In mitral stenosis tlie ])rognosis is usually regarded as less favorable but 
our exf>erieiice places this lesion almost on a level, particularly in women, with 
mitral insufficiency. It is found very often in })ersons in perfect health, who 
have had no signs of heart-failure, and who have liv(*d laborious lives. The 
figures given by Broadbent indicate that the date of death in mitral stenosis 
is comparatively advaiK'cd. Of 5;> cases from the post mortem records of 
St. Mary’s Hospital, thirty-three was the age for males, and thirty-seven or 
thirty-eight for females. Those women pass through' repeated pregnancies 
with safety. Tliere is always the risk of cerebral embolism. 

The outlook (lo})cjids jirinci pally on the condition of the myocardium, 
wliich in largo measure gov(*rjis the situation. With evidence of muscular 
iusutliciency the ])rogiK)sis is always grave. The etiological factor is impor- 
tant, thus rheumatic fever or syphilis may have caused^ serious myocardial 
miscdiiel*. Every case must lie judged separattdy, and all the circumstances 
carefully balaiued. 1’be devidopinent of auriimlar fibrillation, alternation of 
the heart, etc., must be taken into account. Tlu*re is no question which re- 
quires great(*r experience anef more mature judgment, and the most experi- 
enced are someiiines at fault. The following conditions justify a favorable 
})rogJK)his: (lood general b(‘alUi and good iiabits; no exceptional liability 
to rlieumaticj f(n(*r: origin of the valvular l(‘sion iiuk-pendently of de- 
generation; existence of the valvular lesion wdthoiit change for over three 
ytMirs ; sound vtmtrieles, of moderate fn^iiiency, and general regularity of 
action; tlie absence of serious forms of arrhythmia; sound arteries, with a 
normal tension ; and freedom from pulmonary, hepatic, and renal congestion. 

'Treatment. — {a) Stvuk of (k)Mi*i:Ns.vTioN. — ]\redicinal treatment is not 
ivecessiirv aiid is oft(*n hurtful. A eomnion error is to administer drugs, such 
digitalis, on the discovery of a murmur or of liypertro])hy. If the lesion 
been found ac(*identally, it may b(‘ best not to tell the ])atient, but rather 
V an intimate friend. Often it is necessary to be ])erfeetly frank in order that 
, tlie ]>aiient may take pr(*ventive measures. TT(‘ should lead a quiet, regu- 
lated, orderly life, free from excitement and w^orrv, and the risk of sudden 
death makes it imi)eralivc that the ]>atient suffering from aortic disease should 
l)e warned against overexert ioji and hurry. An ordinar}^ wholesome diet in 
moderate quantities should ])e takcj) ; tol)acco may he allowed in moderation, 
but alcohol should ))c interdicted or used in very small amount. Exercise 
should be regulated by the feelings of the i)atient. So long as no cardiac 
distress or pal})itation follows, moderate exercise will ])rove beneficial. Any 
focius of infection should ])e treated. Tlie skin should be kept active by a 
daily liath. Hot baths should be avoided and the Turkish bath* forbidden. 
In the case of full-blooded, somewhat (*orpulerit individuals, an occasional 
saline purge should be taken. Patients with valvular lesions should not go 
to' very high altitudes. The act of coition has risks, particularly in aortic 
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iSiaease. Knowing that the causes which most surely and powerfully disturb 
compensation are overexert ion, mental worry, and malnutrition, the physician 
should give suitable instructions in each case. As it is always better to have 
the cooperation of an intelligent patient, he should, as a rule, be told of 
the condition, but in this matter the physician must be guided by circum- 
stances, and there are cases in whi(;h reticence is the wiser policy. 

(6) Stage of Brokkn Compensation. — The break may be immediate and 
final, as when sudden death results from a(‘ute dilatation or from blocking of 
a branch of the coronary artery, or it may bo gradual. Irregularity is not 
necessarily an indication of failing compensation but demands an accurate 
diagnosis. Serious failure of compensation is iiidutated ])y signs of dilatation, 
marked cyanosis, gallop rhythm, or certain forms of arrhythmia, with or with- 
out oedema. These are dependent on the myocardium and the same measures 
are indicated as given under the treaimont of niYoi?ardial insutticiem^y. In 
mitral stenosis, valvulotomy has been done successfully ((-uller and Levine). 


V. SPECIAL PATHOLOGICAL CONDITIONS 

I. ANEURISM OF THE HEART 

Aneurism of a valve results from acute endocarditis, wliicli produces soft- 
ening or erosion and may lead to perforation of the segment or to gradual 
dilatation of a limited area under llie infliie}ice of tlie blood pressure. The 
aneurisms are usually spheroidal and })rojeet from the ventri(;ular face of 
an aortic valve. They are much less common on the mitral segments. They 
frequently rupture and produce extensive destruction and insulliciency. 

Aneurism of the walls results from the weakonijig duo to chronic myocar- 
ditis, or occasionally follows acute mural endocarditis, which more commonly, 
however, leads to perforation. It has followed a stab Avound, a gnmma of the 
ventricle, and, according to some authors, pericardial adhesions. The^Jeft 
ventricle near tlje apex is usually the seat, because here fibrous dogeneratfuii’is 
most common. Of DO cases collected l)y Lcgg 59 wti’c situated here. In the^ 
early stages the anterior wall of the ventricle, near the septum, sometimes 
oven the septum itself, is slightly dilated, the endocardium opaque, andi.the 
muscular tissue sclerotic. In a more advanced stage the dilatation is pro- 
nounced and layers of thrombi occupy the sac. Ultimately a large roundecl 
tumor may project from the ventricle and attain a size equal to that of the 
heart. 

Occasionally the aneurism is sacculated and communicates with the ven- 
tricle through a small orifice. The sac may he double, as in the cases 
of Janeway and Sailer. In the museum of Guy’s Hospital there is a speci- 
men showing the wall of the ventricle (*overed with aiicurismal bulgings. 
Bupture occurred in 7 of the cases colloeted l)y T^egg. 

The symptoms are indefinite; Occasionally there is marked bulging in the 
apex region and the tumor may perforate the (*hest Avail. In mitral stendsis 
.the right ventricle may bulge and produce a visible pulsating tumor below the 
' left costal border, which has been mistaken for cardiac aneurism. ^When the 
^ sac* is large and presses upon the heart, there may be a marke^^ispropdrtion 
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between the strong cardiac impulse and the feeble pulsation in the 
arteries. The X-ray study may aid in diagnosis. 

II. RUPTURE OF THE HEART 

This rare event is usually associated with fatty infiltration or myocardial 
degeneration. In some instances acute softening from embolism of a coronary 
artery^ suppurative myocarditis, or a gummatous growth has been the cause. 
The majority of the patients are over sixty years of age. Schaps reports a 
case in an infant of four months associated with an embolic infarct of the left 
ventricle. Harvey, in his second letter to Hiolan (1649), described the case of 
Sir Kobert Uarcy, who had distressing pain in the chest and syncopal attacks 
with suffocation, and finally cachexia and dropsy. Death occurred in one of 
the paroxysms. The wall of the left ventricle of the heart was ruptured, ^%av- 
ing a rent in it of size sufficient to admit any of my fingers, although the wall 
itself appeared sufficiently thick and strong.” 

The rent may occur in any of the chambers, but is most frequent in the 
left ventricle on the anterior wall, not far from the septum. The accident 
usually takes place during ex(‘rtiou. There may he no preliminary symptoms, 
but without any warning the ])aticnt may fall and die in a few moments. Sud- 
den death occurr(‘d iji 71 of Quain’s 100 cases. In other instances there 
may be a sense of anguish and suffocation, and life may be prolonged for sev- 
eral hours. In a Montreal case, the patient walked up a steep hill after the 
onset of the symptoms, and lived for thirteen hours, A case is on record in 
which the patient lived for eleven days. 

HI. NEW GROWTHS AND PARASITES 

Primary neophisni is extremely rare. Secondary tumors may be single 
or ‘multiple, and are usually unattended with synij)toms, even when the disease 
is ^tensive. In one case in the right ventricle a mass was found which 
invwTd the aiit(*rior segment of the tricuspid valve and partly blocked the 
# wifice. There were numerous cancerous emboli in the pulmonary artery, 
l^n another instance the heart was greatly enlarged, owing to the presence of 
inniimcTable masses of (*olloid cancer the size of cherries. Mediastinal sar- 
tjoliia may penetrate the heart, though it is remarkable how extensive the 
disease of the mediastinal glands may be without involvement of the heart 
or vessels. 

Cysts are rare. They are found in different parts, and are filled either 
with a brownish or a clear fluid. Blood cysts occasionally occur. Both the 
Cysiicercus cellulosw and echinoccus cysts occur occasionally. 

IV. WOUNDS AND FOREIGN BODIES 

Wounds of the heart may be caused by external injuries, as stabs and 
bullet wounds, by foreign bodies passing from the gullet or cesophagns, or 
by puncture for therapeutic purposes. 

, (a) Bullet wounds are, qommon. Recovery may take place, and bullets 
may be enc 3 ^d in the organ. Stab wounds are still more common. A ^ed- 
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, ical student, on a spree, passed a pin into his heart. The pericardium was 
opened, and the head of the i)iii was found outside of the right ventricle. It 
was grasped and an attempt made to remove it, but it was withdrawn into the 
heart and, it is said, caused the patient no further trouble (Moxon). 

(6) Hysterical girls sometimes swallow pins and needles, which, passing 
through the msopliagus ajjd stomach, are found in various parts of the body. 
A remarkable case is reported by Allen J. Smith of a girl from whom several 
dozen needles and i)ins w’ere removed, cliiefiy from sub(*utaneous abscesses. 
Several years later site died of heart disease and needles w^re found in the 
tissues of the adherent j)ericardiiim, and between thirty and forty were em- 
bedded in the t]ii(;k(*ned jdcural membranes of the left side. 

(c) l^uncture of the heart (cardiocentesis) has l)een done as a therapeutic 
procedure l)ut is not without risk. Haunorrhage may take place from the 
puncture, though it is not often extensive. 


VI. CONGENITAL AFFECTIONS OF THE HEART 

These have only a limited clinical interest, as in a large })ro])ortion t}\e 
anomaly is not com])atil)le with life, and in others nothing can be done to 
remedy the defect or even to relieve tlie symj)toms. (Congenital atfections 
result from interruption of tlie normal course of development or from inflam- 
matory processes — endocarditis: sometimes from both. 

General Anomalies. — Of general anomalies of development the follotving 
conditions may be mentioiKMl : .la/rdm, absen(*(* of tlie heart, wliicli has been 
met with in the moiistrositv known by the same name; (hmhlv heart, which 
has occasionally been found in extrenu* grades of fetal deformity; dextro- 
cardui, in which the heart is on the right side, cither alone or as part of a 
general lransj)Osition of tlie viscera; ectopia cordis, a condition associated 
with fission of the chest wall and of the abdomen. The heart may be situ- 
ated in the cervical, ])e('toral, or abdominal regions. Jv\cept in the abdominal 
variety, the eonditiun is very rarely eomjaitihle ’with extra-uterine life. Occa- 
sionally, as in a case reported by Holt, the cliiJd Jives for some months, and 
the heart may lx* seen and felt lieating beneath the skin in the epigastric 
region. Tliis infant was five montlis old at tin* date ot examination. 

Anomalies of the Cardiac Septa. — The se])ta of hoth auricles and ve^i- 
tricles may lie defective, in whicli case the lieart consists of hut two cliambers,‘ 
the cor bilorularr or rej)ti]ian heart. In the sejdum of the auricles tliero is a 
very common defect, owing to the facd that the membrane closing the fora- 
men ovale has failed at one iioint to become attached to the ring, and leaves 
a valvular slit whidi may admit the handle of a scalf)el. Xeither this nor the 
small cribriform perforations of the m<*mbrane are of any significance. 

The fora^men ovale may be jiatent without a trace of mernbrance closing 
it. In some instances this exists with otlier serious defects, such as stenosis 
of the pulmonary artery, or imperfection of the ventricular septum. In 
others the patent foramen ovale is the only anomaly, and in many instances 
it does not appear to have caused >anv ombaiTassnient, having been found in 
persons wdio have died of various affections. The ventricjular septum may be 
absent, the condition know^n as triiocular heart. Much more frequently there 
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is a small defect in the upper portion of the septum, either in the siiiMKtioii 
of the menil)ranous portion known as the ^^undef ended space’^ or in the regioii 
just anterior to this. This is frequently associated with narrowing of the 
pulmonary orifice or of the conus arteriosus of the right ventricle. 

Apart from the instances in association with narrowing of the orifice of 
the pulmonary artery, or of tlie conus, there are cases in which defect of the 
membranous septum, is the only lesion, a condition not incompatible with 
long and fairly active life. The late Professor Brooks of the Johns Hopkins 
University knew from early manhood that he had heart trouble, but he ac- 
complished an extraordinary amount of work, and lived to be about 60. Im- 
perfect so])tum was the only lesion. The physical signs are fairly distinctive, 
with usually some evident enlargement of the heart, and a murmur described 
by Poger as follows: “^Tt is a loud murmur, audible over a large area, and, 
('ommencing with systole, is prolonged so as to cover the normal tic-tac. It 
has its nnixiinuin, not at tlie base to tlio right, as in aortic stenosis, or to the 
lelt, as in pulmonary stenosis, Imt at the upper third of the pra^cordial region. 
It is central, lik(' tlie scfitinn, and from this central })oint gradually dimin- 
ishes in intensity in every direction. The murmur does not vary at any time, 
and it is not condncti'd into the vessels.’’ In some cases there is a distinct 
systolic intensiiuatioii of this loud continuous murmur. 

Ammuhvs and Lr.^ions of the Valves, — Xumerii'al anomalies of the valves 
are not uncommon. Tlie semilunar segments at the arterial oritices are not 
infrequently incroasial or diminished in number. Supernumerary segments 
are more frequent in tlie ])ulnionary artery than in the aorta. Pour, or some- 
times five, valves have Ikhui found. The segments may he of ecpial size, but, as 
a rule, the sujiernuinerary valve is small. 

Instead of three there may be only two semilunar \alyes, or, as it is 
termed, the bicuspid condiiion: this is more frequent in the aortic valve. 
Of instances only 2 occurred at the jmlmoiiary orifice. Two of the valves 
have united, and from the ventricular fac(‘ show either no trace of division 
or else a sliglit dejiression indicating where the iiiiiou has occurred. From the 
aortic side tluuv is usually to be seen some trace of division iido two sinuses 
of \hilsalva. There has been a discussion us to the origin of this condition, 
Avlu'tlicr it is really an anomaly or due to endocarditis, fetal or ])ost-ijatal. 
T\w. combined segment is usually thickened, but the fact that this anomaly is 
met with in the fetus without a trace of sclerosis or endocarditis shows that it 
-^inay, in some cases at least, result from a th^velopniental error. 

Clinically this is a very important congenital defect, owing to the lialnlity 
of the combined valve to sclerotic changes. Excejit two fetal sj)ecimens, ail 
of a scries sIvowchI tliickening and deformity, and in 15 of those reported 
death resulted direidly or indirectly from tlie lesion (Osier). 

The little fenestrations at the margins of the sigmoid valves have no sig- 
nificance ; they occur in a (‘onsiderahle ])ro])ortion of all bodies. 

x\noinalies of the auriculo-ventricnlar vahe^s are not often met with. 

Fetal endocakditis may occur either at the arterial or auriculo-ven- 
tricular orifices. It is nearly always of tin* chronic or sclerotic variety, Yery 
rarely, indeed, is it of tlie warty or verriicose form. There are little nodular 
bodies, sometimes six or eight in number, on the mitral and tricuspid seg- 
ments — ^the nodules of Albini — ivhk'li represent the remains of fetal structures, 
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/ ipid must not be mistaken for endocardial outgrowths. The little roundedjf^ 
bead-like haemorrhages of a deep purple color, which are very common oft 
the heart valves of children, are also not to be mistaken for the products 
of endocarditis. In fetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found united and the chordae teiidineae are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated by an oval or rounded orifice. It is 
sometimes difficult to say whether this has resulted from fetal endocarditis 
or is an error in development. In many instani»es the processes are com- 
bined; an anomalous valve becomes the seat of sclerotic changes. According 
to Rauchfuss, endocarditis is more common on the right side of th(3 heart only 
because the valves are more often the seat of dcvelopniental errors. 

Lj'JSIOXS at the TrLMOXAHY Orifice. — Stenosis is one of the C'ommonest 
and most important of congenital heart affections. A slow (uidocarditis 
causes gradual union of the segments and narrowing of the orifice to such 
a degree that it admits only the smallest sized probe. In some of the cases 
the smooth membranous condition of the combined segments is such that 
it suggests faulty development. In some instances vegetations occur. The 
condition is compatible with life for many years, and in a cons i derate pro- 
portion of the cases of congenital heart disease above the tenth year this lesion 
is present. With it there may be defect of the ventricular septum. Pul- 
monary tuberculosis is a common cause of death. Ohliteralion or atresia of 
the pulmonary orifice is a less frequent but more serious condition than 
stenosis. It is associated with persistence of the ductus arteriosus, together 
with patency of the foramen ovale or defect of the ventricular sejitum with 
hypertrophy of the right heart. i^>tenosis of the conus arteriosus of the right 
ventricle exists in a considerable proportion of the (*ases of i)ulmonary stenosis. 
At the outset a developmental error, it may he combined with sclerotic 
changes. The ventricular septum is imperfect, the foramen ovale usually 
open, and the ductus arteriosus patent. The lesions at the pulmonary orifice 
constitute the most important group of congenital cardiac aflectioiis. Of 
631 instances of congenital anomalies analyzed by Maude Abbott, 150 cases 
came under this category. 

Congenital lesions of the aortic orifick are not very infrequent. 
Rauchfuss collected 2 A cases of stenosis and atresia; stenosis of the left conus 
arteriosus may also occur, a condition not incomjiatilde with prolonged life. 
Ten of the 16 cases tabulated by Dilg were over thirty years of age. 

Transposition of the large arterial trenks is a not uncommon 
anomaly. There may be neither hyjiertrophy, cyanosis, nor heart murmur. 

Symptoms of Congenital Heaii^ Disease. — C\vanosis occurs in over 90 
per cent, of the cases, and forms so distinctive a feature that the terms “blue 
disease” and ^^morbus casruleus” are practically synonyms for congenital heart- 
disease. The lividity in a majority of cases appears only within the first week 
of life, and may be general or confined to the lips, nose, and ears, and to the 
fingers and toes. In some instance? there is in addition a general dusky suf- 
fusion, and in the most extreme grades the skin is almost purple. It may 
vary a good deal and be intense only on exertion. The external temperature 
is low. Dyspnm on exertion and cough are common symptoms. A great 
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’increase in the number of the red corpueles is common, and they maj ' ; 
8 or 9 million. There may be nucleated red cells and great variation ihul^ 
and shape. The children rarely thrive, and often display a lethargy b^ftt 
, mind and body. The fingers and toes are clubbed to a degree rarely met with 
in any other affection. The cause of the cyanosis has been much discussed. 
'Morgagni referred it to the general congestion of the venous system due to 
obstruction. Morrison’s analysis of 75 cases of congenital heart disease shows 
that closure of the ])ulnionary orifice with patency of the foramen ovale and 
ventricular septum is the condition most frequently associated with cyanosis, 
and he concludes that the deficient aeration of the blood owing to diminished 
lung function is the most important factor. Another view, often attributed 
erroneously to William Hunter, was that the discoloration was due to the 
admixture i]i the heart of venous ajid arterial blood; but lesions may permit 
of very free mixture without j)ro(lucing cyanosis. The question of the cause 
of cyanosis can not be considered as settled. Variot made the suggestion 
that the cause is not entirely cardiac, but is associated with disturbance 
throughout the whole circulatory system, and ])articularly a vaso-motor paresis 
and malaeration of the red blood cells. 

Diaghosis. — Id children, cyanosis, with or without enlargement of the 
heart, ^nnd the existence of a murmur, are sufficient, as a. rule, to determine 
the j)resence of a (‘ongcniial heart lesion. The cyanosis gives us no clew to 
the precise nature of the trouble, as it is common to many lesions and may 
be absent in (’,ertaiji (‘onditioiis. The murmur is usually systolic. It is not 
always present, and there are' instances of comjdicated congenital lesions in 
whi(‘h the examination showed normal heart sonuds. In two or tliree instances - 
fetal endocarditis has been diagnosed in gravida by the presence of a rough 
systolic murmur, and corroborated subsequent to the birth o± the child. Hyper- 
trophy is present in a majority of the easels of congenital defect. The fatal 
event may be caused by abscess of the brain. For a full discussion of the 
subject tile student is referred to the monograph of Dr. Maude Abbott in 
our System of Medicine. 

The conclusions of Hochsinger are as follows: 

“(1) Jn childhood, loud, rough, musical heart murmurs, with normal or 
only slight increase in the heart dulness, occur only in congenital heart dis- 
ease. The acquired endocardial defects with loud heart murmurs in young 
children are almost always associated with great increase in the heart dul- 
ness. In the transposition of the large arterial trunks there may be no cyano- 
sis, no heart murmur, and an absence of hypertrophy. 

‘‘(2) Jn young children heart murmurs with great increase in the cardiac 
dulness and feeble apex beat suggest congenital changes. The increased dul- 
ness is chiefly of the right heart, whereas the left is only slightly altered. On 
the other hand, in the acquired endocarditis in children, the left heart is 
chiefly affected and the apex heat is visible ; the dilatation of the right heart 
comes late and does not materially change the increased strength of the apeat 
beat. 

“(3) The entire absence of murmurs afc the apex, with their evident pres- 
ence in the region of the auricles and over the pulmonary orifice, is always ah 
important element in differential diagnosis, and J)oints rather to septum defect 
or. pulmonary stenosis than to endocarditis. 
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"(4) An abnormally weak second pulmonic sound associated with a dis- 
tinct systolic murmur is a symptom which in early childhood is only to be 
explained by the assumption of a congenital pulmonary stenosis. 

*^(5) Absence of a palpable thrill, des]»ite loud murmurs which are heard 
over the whole pra?(?ordial region, is rare ex(*ept with congenital defects in the 
septum, and it speaks, therefore, against an acquired cardiac aflfection. 

^^(G) Loud, especially vibratory systolic murmurs, with the point of maxi- 
mum intensity over the upper third of the sternum, associated with a lack of 
marked symptoms of hypertrophy of the left ventricle, are very important for 
the diagnosis of a persistence of the du(*tus Botalli, and can not be explained 
by tlie assumption of an endo(‘arditis of the aortic valve/^ 

Escheri(‘li suggests that the systolic )>asic murmur heard sometimes in the 
newborn, particularly if premature, may originate in the ductus Botalli before 
its closure. 

Treatment. — The child should he warmly clad and guarded from all cir- 
cumstances lialdc to excite bronchitis. Tn the attacks of urgent dyspnena with 
lividity venesection is advisable. Saline (iatbarti(*s arc useful. Digitalis must 
be used with care ; it is sometimes beneficial in the later stage's. When com- 
pensation fails, the indications for treatment are those of muscular insuffi- 
ciency in acejuired cardiac disease. 


VII. ANGINA PECTORIS 

Definition. — A s}TOptom-coinplex characterized by paroxysmal attacks of 
pain, usually pectoral, assoc-iatod with vascular cinnjges. 

History. — In ITGS llc))crden dcscrihecl a '‘disorder of thc^ breest,” to wliich 
he gave the name of ‘'Angina Pectoris.^’ Before this date Morgagni and 
Eougnon had descTibed cases. The association with (‘oronary artery disease 
was early shown by Jenner. .Tohn Hunter died in an atta(*k. The connection 
with aortitis as demonstrated by Corrigan and Allbutt. the recognition of 
extra-pectoral forms, and the introdiu*tion of nitrites in tr(‘atment by Lauder 
Brunlon are the imjiortant (‘ont rilmtions of the nijj*4eenth century. 

Etiology. — The disease' is not uncommon; there wvre 1,000 deaths in Eng- 
land and Wales in lO-^’L In tlie Lnited States the death rate is increasing; 
there were 7,071 deaths in tlie registration area in lOr^O. \ 

It is a rare disease in the public wards of hospitals. It is a disease of the 
better classes, and a consultant in active work may see a dozen or more cases 
. a year. 

Agk, — I n our series of 300 (*ases there were, under 30, 0 cases; between 
30 and 40, 42; between 40 and 50, GO; between 50 and GO, 93; between GO 
and 70, 72; betw’ocn 70 and SO, :20; above 80, 4. 

Sex. — O f our cases 25G were men and 44 women. 

Eaoe. — The disease seems to he relatively more frequent in the United 
States. Jews are particularly jn’onc (42 of our 300 cases). 

OiferpATJON. — It is not an , of the working classes. The life 

of stress and strain, particularly of worry, seems to predispose to it, and this 

perhaps why it is so common in our profession. In our series of 300 cases 
there were 38 physicians, a large projicrtion. From John Hunter onward a 



long list of distinguished physicians have been its victims, 

recent years were Charcot, Nothnagel, and William Pepper. ' , | 

C^RDio-VAscuLAR DiHEASE. — In persous under forty syphilis is an 'iln-;' 
portant feature, causing an aortitis, often limited to the root of the vessel, ^ 
Whatever the cause, arterio-sclerosis predisposes to angina. A majority of the^ 
patients have sclerosis, many high blood pressure. Business and professional 
men leading lives of great strain, and eating, drinking, and smoking to excess,, 
form a large i)roj)ortion of angina cases. Slight attacks may occur with high 
bloo<l pressure alone. 

Heredity. — The disease may occur in members of three generations, as, . 
in the Arnold family. 

Imiiativa Fpaiures. — Outbreaks of angina-like attacks have been described. 
After the death of one member of a family from the disease, another may- 
have somewhat similar attacks. Two of his physicians had angina after 
Senator Sumner's fatal attack. One of them died within two weeks; the; 
other, a young man, re<'Overcd completely. 

Pathology. — The lesions in 17 ])osi rnortems were as follows: 

(«) Coronary artery fliseusc was present in 13 casr's. The orifices only, 
may be involved in a sclerotic aortitis. In one case they were narrowed 
admit only a bristle, while the vessels beyond were ngrinal. Blocking of d's; 
branch witli a fr(‘sh thrombus, or with an embolus may occur. During an^) 
atta('k an infarct may softcm, with perforation of the ventricular wall. Oblit<; 
orativc endarteritis was present in 9 of the (‘ases. In elderly subjects thej 
coronary vessels may he ("alcified — the condition found by Jenner in John:" 
Hunter. 

(h) Aortitis was present in four of tlie cases, in syphilitic subjects, dl- 
under -10 years of age. (’orrigan first culled attention to this lesion in angina* 
the great importance of wljich has been emphasized by Clifford Allbutt. It is 
usually limited to the supra-sigmoidal area. 

(c) In a few instances no lesions have been found. In one case of the 
list a man aged '^0 had attacks, which were regarded as functional, on and off 
for two years. Death o(jcurred after a series of paroxysms. The aorta was 
small, otherwise there were jjo changes. 

Pathogenesis. — >^’o generally accepted explanation of the phenomena of 
the attack has beeji offered and j)robably various factors may be responsible. 
It has been regarded as a neuralgia of the cardiac nerves, a cramp of the 
heart muscle, or of parts of it, a manifestation of myocardial iscluemia, or an 
expression of tension of the ventricular w'alls. The intermittent claudication 
theory of Allan Burns may be defined as a state in which an artery admits 
enough blov^d to a muscular structure for quiet work, but not enough 
creased w ork, so that the coni Tactile function of the muscle is disturbed 
pain results. Sir .lames Mackenzie regards the disease as an expressioh of 
cardiac exhaustion and also of a susceptible nervous system. The pain, id 
a viscero-sensory reflex; ihe feeling of (*onstriction a viscero-motor reflex. 
Eeid suggests that failure of reflex dilatation of the peripheral vascular sys-^ 
tern may cause a sudden rise of pressure in the aorta and left ventricle. The 
increased tension irritates the nerve supply. 

We owe much to Sir Clifford Allbutt for his studies on the disease, whicS 
should be consulted by every student. His explanation is that in the larg| 



.v..|^^,viportion of ^ses (fiay 90 per cent.) the attacks are due to disease ofHhe 
^•flhoracic aorta, especially in its outer coat where there are sensory end^organs 
C : tegulating blood-pressure. Tension of the first portion of the aorta is an im- 
/portant factor. The coronary arteries and myocardium have little or nothing 

do with the pain but much with the mortality. Sudden death is due to 
• vagus inhibition. There is sirong evidence that this explanation is the most 
. satisfactory one. Very similar attacks of pain occur in acute and in some 
cases of chronic aortitis. Tn many cases aortic pain can be clearly distin- 
guished from cardiac; pain ; some patients have both and recognize the differ- 
ence. The pi(;ture produced by embolism of the coronary arteries can usually 
J he distinguished from angina peel oris; the symptoms due to coronary artery, 
disease otherwise are pra(*tically those of myocardial degeneration. It is well 
to realize that the origin of severe thoracic pain^ due to disease of the circu- 
latory system, may be diflicult to determine. 

A number of conditions may be resjamsible for an attack. (1) Physical 
exertion in almost any form. Walking on the level slowly, the patient may 
be comfortable hut increase beyond a certain pace or going up a slight -grade 
brings on an attack. Some patients are affec'ted by walking against a wind 
^ or fast driving in an oi)en motor car. Any sudden exertion or hurrying does 
-Tthe same. (2) Ernotiofi and excitement. These are important causes, anger 
or annoyance being s[)ecially likely to cause an attack. (!>) Cold, This may 
be shown on general chilling or by going out on a cold day, on taking a cold 
bath or even on washing the face in cold water. (4) Digestive disturbance, 
especially with distention after a heavy meal, is a common cause. Numerous 
other causes may operate, such as stooping over, straining at stool, coitus, etc. 
In nearly all there is the influeii(*e of strain and influences acting on the 
peripheral circulation. 

Disease of the heart muscle is not a cause and the IVatures of this arc 
not present in angina pectoris. The onset of myocardial failure alters the 
picture and with it the features of angina disappear in the majority of cases. 
The localization of the pain is that of disease of the aorta and not of tlie 
myocardium. ’ 

B3rmptoms. — Classified by the severity of the attacks, cases may be grouped 
in three categories : 

(a) Mfldkst Form IjCs Formes Frusfes' of the French). — There is 
a feeling of substernal tension, uneasiness, or distress, rising at times to posi- 
tive pain, usually associated with emotion, sometimes with exertion, but soon 
passing off. There may be slight })allor, or feeling of faintness. When ris- 
ing to speak in public there may be a feeling of substernal tension — it is a 

: common experience — which passes off. Muscular effort, as in climbing a hill 
or^a stair, may bring on the sensation. In the high pressure life a man may 
experience for weeks or months this sense of substernal tension, not pain, and 
without accurate localization or radiation, and not increased by exercise or 
emotion. It is as, one patient expressed it, a ‘^hot-box” indicating too great 
pressure and too high speed. It is away after the nighFs rest, and may dis- 
appear entirely when the “harness’^ is taken off. 

(b) Mild Form (Angina Minor). — Fain of moderate severity with;radi- 
, ation to the arm is met with in nervous persons, in to])acco smokers, some- 
'^times following the acute infections, -particularly influenza. The attacks are 
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brOt^ht on by emotion, more frequent in women, and nevet 
called pseudo, falser functional, or toxic angina, the difference in 
acter of the attacks may be one of degree only. The conditions under 
the attacks come on are of greater importance than the nature of the 
itself. There may be marked vaso-motor disturbance, with cold, numb, 
blue extremities, followed by prajcordial pain and a feeling of faintness. In,:| 
persons addicted to tea, coffee, and tobacco heart pain is not infrequent, sharpi;? 
and shooting, associated with palpitation, or severe and truly anginal. 

(c) Severe Angina {Angina Major ). — The two special features in this J 
group are the existence in a large proportion of all the cases of organic dis-t! 
ease of heart or vessels and the liability to sudden death. An exciting causey, 
of the attack can usually be traced. John Hunter used to say that ^‘his life 
was in the liands of any rascal who chose to worry him,” and his fatal attack^y; 
occurred in a fit of anger. / /.y: 

Phenomena of the Attack. — The patient is seized with agonizing 
usually about the up])er sh'rniini, and a sense of constriction, sometime 
extreme degree. Ttie pain may begin at the lower end of the sternum 
travel upwards. The pain usually radiates to the left shoulder and down 
left arm. It may radiate to the loft back, to the neck, angle of the jaw or 
t^ie sea]]). The extent of referred pain varies greatly. Tt may radiate, 
bplh arms or to the right arm oidy. There may be numbness of the fingem^i 
or in the cardiac region. The face is usually ])allid and may assume an aaby ^' 
gray tint, and not infrequently there is profuse sweating. The paroxysm laatflt';;-; 
from several seconds to a Iniiiute or two, during which, in severe attacks, 
I)atieJit feels as if death were imminent. As ])OLiited out by Latham, th^re '; 
are two elements in it, the pain — dolor puforis — and the indescribable feeling 
of anguish and sense of imminent dissolut ion — angor apirni. There are great 
distress and auxi(*ty, and the f)atient may drop dead at the height of the, 
attack or faint and pass away in syiicof)e. The condition of the heart during 
the attack is variable; the pulsations may be uniform and regular. The pulse 
tension, however, is usually ijuTcased, but it is surprising, even in cases pf 
extreme sev(‘ritv, how slightly the character of the pulse may be altered* 
After the attack there may be ermjtations or the ])assage of a large quantity i 
of clear urine. The patient usuall}" feels exliausted, ajid for a day or two 
may be badly shaken; in other instances in an hour or two he fools himself 
again. While dysj)na‘a is not a constant feature, it may occur with the ! 
])aroxysm ; there may he bronchial wheezing which may come on rapidly with 
dyspnera. 

Heath may occur in the first attack, as in the well known case of Thomas, 
Arnold ; or at the end of a series of attacks, tlie so-called status anginosu&i, 
Paroxysms may occ'ur for a year or more before the* fatal attack. \ 

There is a chronic form in whi(‘h attacks o(‘cur irregularly. John Hunteir%y: 

' first seizure was in 17T3, and he had many in the 20 years before his deat}^^; 
4 Sometimes life is a terrible burden, as any emotion or effort may bring, .pn 
an attack. And, lastly, after paroxysms of great severity recurring for months, ' 
or even for so long as two years, com})lete recovery takes place. 

1 Extra-pectokal Features. — In the attack the pain usually radiates, up 
t^e niScik and down the left arm. As tlie studies of Mackenzie and Head have^ 
shown in disease of the heart and of the aorta, the pain is referred to the,/ 
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2d, 3d, and 4tli dorsal areas; and in angina it may be also in areas of 
jtbe distribution of the 5th to the 9th dorsal nerves. The pain may begin 
/ in the left arm, or in the jaw, even in the front teeth, or in one testis* Some- 
/times the pain remains in these distant parts, and yet the attack presents, as 
. noted by lleberden, all the features of angina. The attack may begin with 
agonizing pain in the left leg or in the left pectoral muscle. The entire 
features of the attack may be subdiaphragmatic — the so-called angina abdom- 
inis, In at least twelve of our series the pains were abdominal and various 
diagnoses may be made. 

The pulmonary fraiures arc remarkable. A condition like acute emphy- 
sema may come on, with wheezing and an inflated state of the lungs. Acute 
oedema may follow with the expectoration of large quaiilitics of a thin, bloody 
fluid. The blood pressure may be extraordijiarily high — 3 10 mm. llg. in one 
case. Cvrehral fmlures are not ('ommoii, hut unconsciousness, transient mono- 
plegia, or hemjj)legia and aphasia may occur. 

Diagnosis. — Iji ty])ical severe attacks there is rarely any ditTiculty,. espe- 
cially if an attack is observed or a good description is oi)tained. In all cases 
careful inqury should be made as to the situation and radiation of the. 
pain, as well as its character. The pain of angina is referred to the upper 
sternum in the majority of cases ; pain felt about the a])ex or over the lower 
'preeordium is probably not anginal. The sense of constriction, the attitude 
and color of the patient, and sweating are important. In acute and chronic 
aortitis attacks occur whi(b can hardly he distinguished but as a rule they arc 
not of maximum severity and last longer than the usual atta(‘k of angina. In 
coronary thrombosis or embolism, the onset is sudden and without apparent 
cause, the signs of sho(‘k or ciolla[)S(‘ are more marked, the heart action is 
very weak, the pulse is rapid and small, the blood pressure usually drops to 
low figures, there may ho leucocytes is, tin* [)ain persists for a longer jK'riod 
(unless death comes quu'kly) and may not he relieved hy nitrites or rrior[)hia. 
The diagnosis of abdominal angina may he possible only if an attack is ob- 
served. In cases of less severe i)ain, ])articularly if not localized, the diag- 
nosis may be very diflicult. (Vireful ijiqiiiry sliould he made as to causal 
factors, as the influence of exertion and emotion is important, with thorough 
study for other causes of pain. It is a good rule to treat doul)tful cases as 
if they were angina. The occurrence of attacks of moderate or slight severity 
must be remembered. 

Prognosis. — In men under 40 syj)hilis must be suspected, a]ul wuth appro- 
priate treatment recovery may be complete (seethe Lumleian Lectures (Osier), 
Lancet, 1910, 1). In men in the oth ajid (Ith decades who have lived the 
hif th pressure life a change of habits may bring relief ; but, as Walshe re- 
;^rked, ^The cardinal fai;t in real angina is its uncertainty.” Even after 
attacks of the greatest severity recovery is possible. The circumstances that 
bring on an attack are important. The angina that follows any slight exertion 
is, as a rule, more serious than that which comes on spontaneously or is 
excited by emotion ; yet one patient who could never dress without having what 
he called ‘^angor de toilette” lived for 11 years. A rapid fall in blood pressure 
is of grave significance. The electrocardiographic study is of value as abnor- 
mal tracings are important. Irre^larity or.»spreading of the Q K S com- 
plex in all leads and inversion of the .T wave ate regarded as serious indica- 
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tions. The cardio-vascular condition 
Very high blood pressure, advanced 
aorta, valvular disease and signs of myocardial weakness are of serious 
port. A large proportion of all cases have no obvious signs of cardiac disease ^ 
the coronary arteries may be extensively diseased with clear heart sounds and 
a good jmlso. lii women the forms of angina with marked vaso-motor disturb- 
ari(;e as a rule do well, and when neurotic or hysterical manifestations are ' 
prominent the outlook is good. 

'Hiere are three modes of dying iji angina — one, as Walshe says, ^^is sud- ; 
den, instantaneous, coeval with a single pang.’^ The functions of life stop 
abruptly, ajid witli a gasp all is over. Ventricular tibrillation may be the cause. 
In a second mode, following a series of attacks, the heart grows weaker and the 
patient dies in a progressive asthenia; while in a third there is a gradually 
i}uluced cardiac iihsnHi(*icncv wiih dyspiuea. 

Treatment. — J Prolonged rest is important and the general treatment should 
be miich the same as for aneurism. Every effort should ])e made to reduce;,' 
anxiety and sources of irritation. Factors which induce an attack should 
^ avoided. The diet should be simple and the bowels kept freely open. Itfi 
there are any signs of myoeardial insufficiency, even without loss of compeur^ 
sation, an oc('asional course of digitalis is advisable. I??^ynhilitic cases require^ 
iudivo treatment — ncoarsphenamine in small doses followed by mercury Rtid;S 
iodide of f)otassium. In the neurotic eases with a r(‘(*,ognition of the basic X', 
distnrl)anee in the vaso-motor system a rest cure and hydrotherapy are iiidi*, ,- 
cated. Ergoiin grs. ii (0.13 gin.) three times a day has a definite value ih 
vaso-motor instability. It is always well to give iodide in the dosage found 
best for tJu* ])aticnt. The effe(5t of vaso-du.itors should b(‘ tried and the one V 
used wlii(*h is most useful. Many patients do well by taking sodium nitrite , 
(gr. i, O.Ot; gni. three times a day) regularly and carrying nitroglycerine with 
Ihein so that it can be taken at once (gr. 1/100-1/50) on any feeling of difl- 
('omfort or j)ain. The taking of nitroglycerine and morphine at the first 
sign of an attack is often successful in preventing severe manifestations. The 
use of theobromijie (gr, xv, 1 gm.) or diurctin (gr. xv, 1 gm.) three times a, 
day is sometimes of .benefit. In the severer types the treatment is concerned- 
with the attack and with the general condition afterward. In the attack 
inhalation of nitrite of amyl, ijitroduccd by Jjauder Eruiiton, may give instant 
relief. W'e see its benefit ])arti(mlarly in cases with widespread arterial con- 
sf.riction. In the recurring terrible paroxysms it may lose its effect, but many 
patients are relieved ])romi)tly, and it gives great comfort and confidence to . 
(*arry the perles. Morphia should be used freely when amyl nitrite fails and,,, 
when the atta(*ks recur with groat frequency. As llurney Yoo pointed 
angina patients are very resistajit to this drug. Chloroform may have to be 
used, and is always helj)ful, never harmful. With a dusky cyanosis and asthmai^ • 
like breathing oxygtm inhalations may lie given. 

Surgical — A number of procedures have been carried out, the object being 
to interruj)t the connection between the aorta and nerve centres and so pre- 
vent irritation of the cardio-aortic plexus. Jonnesco removes the left cervical 
sympathic chain including the superior nuddle and inferior cervical ganglia , 
and the superior thoracic ganglion. Division of the left superior cardiac 
branch of the cervical sympathetic and the main trunk below the ganglion 




is of the fiirst importance in 
arterio-flclerosis. marked disease 6i tM'l 



■fi)6en Buecessfur (Brown and Coffey) and also division of the depressor 
vjperve. In some cases there is no doubt that *^the danger signal is removed^ 
■ifeut operation holds out hope for some patients. 
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C. DISEASES OF THE ARTERIES 

I. ACUTE ARTERITIS 


This is a rare condition which occurs most often with acute infectious 
disease^ especially typhoid fever. In the aorta it may follow an infectious 
endocarditis or infection may occur through the vasa vasorum in septicaemia 
or pyaemia, or sf)ivad from broiudiial lym])h-notles or the pericardium. It may 
be associated wdih laicterial (mycotic) aneurisms. 

Symptoms , — If the ])rocess is in the aorta, any symptoms are part of the 
general process and can not be sej)arated. If in the j)eripheral arteries the 
onset is usually with se\ere i)ain in the vessel, sometimes with redness and 
.^pwelling. The pulse is ol)l iterated in the artery below the affected spot a^ 
the limb becomes cold and white. The results dej)end on the (‘ollateral cir- 
culation very largely; gangrejie does not always follow. In treatment little 
can be done beyond keejiing the part thoroughly warm and relieving pain.' 


II. ARTERIO-SCLEROSIS 

The conception of arterio-sderosis as an independent affection — a general 
disease of the vascular system — is due to (lull and Sutton. Arterio-sderosis 
in one sense is not a disease l)ut comprises changes wiiich may occur with or 
follow many diseases. The term designates anatomicjal changes rather than 
a clinical condition in itself. The clinical features result mainly from inter- 
ference with the blood supjdy of organs or tissues, and the resulting disturb- 
ance of function. Any classilication of its forms must be morjhological and 
not clinical ; the effort to se])arate too many forms causes confusion. 

Definition. — A vascular lesion characterized by pathological thickening of 
the arterial walls, due ])robably to various factors, with an inflammatory re- 
action and degenerative changes as imi)ortant elements, wdiile hyperplastic 
and involutionary ])rocesses play a jrnrt; no one process is entirtdy responsible. 
In the large vessels the (hanges are often designated as atheroma; in the 
smallest vessels as obliterative endarteritis. 

Xtiology. — ^Among the im})ortant factors are the following : 

(o) Hypertension. — The blood pressure depends upon five factors: The 
heart pump supplies the fonte ; the elastic coats of the large arteries store and 
convert an intermittent into a continuous si ream; the small arterieSj act as 
sluices or taps regulating the control to different parts; the capillary bed is 
the irrigation field over which the nutritive fluid is distributed; and the drain- 
, age system is represented by the veins and lymph channels. 

Galen first grasped the fact that life depends upon the maintenance of a 
^b^l^sure in these irrigation fields ^ ‘"Many canals dispersed throughout all 



the parts of the body convey to them bipod as tiiose of a 
Jture, and the intervals separating those canals are vronderfnlly 
, nature hi such a way that they should neither lack a sufficient qu^itty 
blood for absorption, nor be overloaded at any time with an excessive atipplyi^^ 
; The blood pressure varies greatly in different individuals and in the sa^ 4 j 
.individual under varying conditions. The normal pressure is from 12:0 to' J 
1-30 mm. of mercury, but in persons over 50 it is often from 130 to 150 ndti3dL;:v 
permanent pressure above 100 mm. may be called high^ but there are g:^t ,5 
itegional variations. , /i] 

The relation of hypertension to arterio-sclerosis has been much discussed. 
Briefly, there are three groups of cases: ( 1 ) First, the simple high tensicm >, 
without signs of arterial or renal disease — wliat Clifford Allbutt calls hyper-' ' 
piefiia, Tn this condition, met with in individuals otherwise healthy, the blood , ; 
pressure is permanently high — above 180 — but, so far as can be ascertained^ v 
there are no arterial, cardiac, or renal changes. It is difficult to exclude in- v 
ternal, not discernible alterations in the splanchnic and other vessels, since. 
vascular disease may be very locialized. But clinically the group is well defin^4 
and very important. The tendency is to advance to the second group unle^f'^ 
toe hypertension disappears. Tiie condition is met with most frequently iu/? 
"business men, who work hard, drink hard, and smoke hard. 

’ The exact cause of this high tension we do jiot know.* Some have attributed" , 
it^ with lack of (‘vichmcc, to over-activity of the adrenals, but it is much 
likely that the primary difliculty is somewhere in the capillary bed — in toat 1 
short space in which the real busin(*ss of life is transacted. Probably diffuM ' 
hyyerplmiic sclerosis is often responsible, beginning first in the smaller ves- 
sels of the kidney and spleen. However p^-oduced, the important point is that' 
this hypertension leads to arterio-s(*lerosis, whicli can be produced experi-^ 
mentally by the inje(;tion of epinephrine and other hypersensitive substances. ' 
(; 2 ) 111 the second group of cases the high tension is associated with ah 
arterio-sclerosis with consecutive cardiac and renal disease. , : 

(;i) 111 the tliird grou}) the high tension is secondary to forms of chronic ; 
nephritis in association with card io- vascular disease. 

(5) As an involution jniocKss arterio-sclerosis is natural with old age, 
and is the expression of the natural wear and t(*ar to which the tubes are ‘ 
subjected. Longevity is a vascular question, which has been well expressed, 
in the axiom tliat ‘‘a man is only as old as his arteries.” To a majority of 
men death comes i)rimarily or secondarily througli this portal. The onset of ^ 


what may he called ])hysiological arterio-sclerosis depends, firstly upon the - 
quality of arterial tissue (vital rubber) whhdi the individual has inherited^ - 
and secondly upon the amount of wear and tear to which he has subjected it* 
That the former plays a most important role is shown in the cases in whidl ' 
arterio-sclerosis sots in early in life in individuals in wliom none of \the 
recognized etiological factors can be found. Thus a man of thirty may have,/:;, 
the arteries of a man of sixty, and a man of forty may present vessels as muc^V 
degenerated as at eighty. Entire families sometimes show this tendency^ 
early arterio-sclerosis, which can not lx* explained in any other way than that 
in the makeup of the machine bad material was used for the tubing. The; 
influence of heredity plays a considerable part but mote commonly the 
sclerosis results fr^ the bad use of good vessels. . ^ 





vlS-'C^). Intoxioamons. — A lcohol, lead, and gout play an important 'idle in ^ 
tw etiology, although the precise mode of their action is not clear. They may 
as Traube suggests, by increasing the peripheral resistance in the smaller 
vessels and so raising the blood pressure, or possibly, as Bright taught, they 
alter the quality of the blood and render more difficult its passage through 
'! the capillaries. The toxins of disturbed metabolism or of the acute infections 
may produce degenerative changes in the media and adventitia. Thayer 
called attention to the frequency of arterial changes as a sequence of typhoid 
^ fever. 

(d) Syphilis is one of the most important single causes. 

(e) Overeating. — This plays an important part in inducing arterio- 
sclerosis. George (ffieyne's advi(‘e is always applicable. 

(/) Stress and Strain. — There are men in the fifth decade who have not 
had syphilis or gout, who Imve eaten and drunk with discretion, and in whom 
none of the ordinary factors are present — men in whom the arterio-sclerosis 
seems to come on as a direct result of a high pressure life. 

{g) Overwork of the muscles, wdiich acts by increasing the peripheral 
resistance and by raising the Idood pressure. 

(h) Benal Disease. — The relation bchveiui tlie arterial and kidney le^ 
sions has been mueffi discussed. There are two groups of cases, one in wdiich 
, the arterio-sclerosis is i>riniary, and the other in wliicdi it is secondary to a 
primary affection of the kidneys. 

Morbid Anatomy. — l^he aifeetion is met w'ith most frequenlly in the aorta 
and its main branches. It is comparatively less fr(*queiit in the mesonleric? 
and rare in the pulmonary arteries. Several forms may be rec'ognized: 

(a) Nodular. — The aorta presents in the early stages numerous flat pro- 
jections, yellowish or yellowish white in color, and situated ])artjcularly about 
the orifices of the branches, ''i’lie initial change is in the intiina, probably due 
to bacterial toxins, and the lesions in many ways resemble those of llie next 
group. In the early stage these j)atehes arc scattered and do not involve the 
entire intima. In more advanced stages the patches undergo atlieromatous 
changes. The material undergoes softening and breaks uj) into granular 
material, consistijig of molecular debris — the so-called atheromatous abscess. 
Klotz has called attention to ihe frequency of nodnlar endarteritis al)out the 
orifices of the intercostal arteries in young j)eoj)le, usually in association witli 
acute infections. 

{b) Difedsk Arterjo-sclerosis. — In this form, the ^^^^terio-ca]) illary 
fibrosis’’ of Gull and Sutton, w^ll huTiied diffuse hyperplastic sclerosis, met 
with usually in middle-aged men, or younger persons, the affection is wdde- 
. apread throughout the arteries. The essential lesion is a thickening of the 
intima in the smaller arteries, whidi is uniform in the circumference. In 
the arterioles the first change is swelling and proliferation of the endothelial 
cells, which undergo hyaline Bwelliiig with the production of fatty granules. 


Gradually the cell outline is lost and the protoplasm replaced by fat. The 
nuclei disappear. The fatty degeneration stops w’hcre the arteriole joins the 
parent vessels, in which the intima is thickened with the same hyalijie change, 
and there may be great increase in the elaEatic tissue. The changes in the 
endothelium are an essential part of the proffess; the hyaline change may be 
inflammatory or degenerative. Hy|©rtrophy of the media occurs more in 









the larger vessels, ^ere is much difference of bpinioit ad to the 
played by inflammatory and degenerative processes. There is much be 
said for the view that bacterial toxins play a large part in the etiology (see 
Evans, Goulsioniaii Lectures, Brit. Med. Jour., March, 1923), In this group 
the heart Ii.vpertroj)hies and fibrous myocarditis is often present. The kidneys 
are scleroti(?, may be increased in size, and are usually firm. In places the 
surface may be rough, or present atrophied depressed areas of a deep red color. 

(c) Sr: xiLE AliTicuio-scLEUOsis. — In this the larger arteries are dilated 
and tortuous, the walls thin and stiff, and the smaller vessels, as the radials, 
converted into rigid tubes like })ipe-stems. The intima of the aorta may be 
occupied l)y rough, calcareous plaques, with here and there fissures and loss 
of substaiK'e. There may he sub-endoiliolial softening with the formation of 
atheromatous ul(;ers on whidi tlirombi may deposit ; though there may be 
extreme calcification and roughness with erosions of the aorta without throm- 
bus formation, in tlie smaller vessels, as the radials, there are degeneration 
and cal(*iI]cation of tlie media — the so-called Monckeberg type. 

{(I) Syimi iLiTK’ A'uTiuno-scLKUosis. — In the aorta this is usually a mesaor- 
titis with dennite ('baractcristics. Ma(T0S('0})ically it may ])e limited in extent, 
localized at the root of tlie aorta, or about the orifice of an aneurism, or there 
is a band of an indi in widtli on some jioriioji of the tuj)e, while other parts 
of the aorta and its branch(*s are normal. In other instances the intima is 
involved, not with tlie usual plaque-like areas of atheroma, hut tliere are 
sliallow (bqin'ssioMs of a bluish tint aiid short tran8V(‘rse or longitudinal 
puckerings sometimes with a stellate arrangeimmt ; or the intima is pitted and 
scarred witli depressions and linear sulci. Microsc'opically the most impor- 
tant changes are in the media and adventitia: (1) jierivascular infiltration 
of the vasa vasoruni; (^0 small-(‘elled infiltration in area.^ of the media, with 
(3) 8])l»tting, s(‘paration, and dost ru(*t ion of elastic tiliros and the muscle cells. 
The intima over tlu'se areas may be porfo(*tly normal, l)ut often shows signs of 
thickening with fatty degeneration and the produc'tion of hyaline. Similar 
changes have been described liy Klotz in tin* larger blood-vessels in cases of 
congenital syphilis. The specific nature of this inesaortitis has been deter- 
mined by the dctc('tion of the spirocluctes. Other forms affecting the smaller 
vessels have been referred to under syphilis. 

(c) Sci.KKOsis OK Tine cn.MONAuv AKTKuv is met with in various condi- 
tions: (1) With high tension, particularly in ('inidiysoma and mitral dis- 
ease, the sclerosis may lie marked, the main branches may be dilated, and the 
valves thickened and incomjietent. (2) Oummatous arteritis has been met 
wdth (Warthin). (3) Primary sclerosis is not uncommon in India (Leonard 
Kogers). Aticiirisinal dilatation may he present. Syphilis is a factor in som^ 
cases in which dyspnoea, (ivaiiosis, ])oly(*ytluvmia, repeated haemoptysis, Ungina 
with enlargement of the heart and chronic* jiassive congestion are features. 
Our South American colleagues call it “Ayerza’s disease.” 

In many cases of artcrio-sclcrosis tlie condition is not confined to the 
arteries, but extends not only to the capillaries but also to the veins, and may 
properly he termed an atigio-sclerosii>. 

(/) )ScLKi{osis OF TiiK Ymi^^phlebo-sderosi^ — is not an uncommon ac- 
companiment of artcrio-sclerosis. It is seen in heightened blood pressure, as 
in the portal system in cirrhosis of the liver and in the pulmonary veins in 
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aitral stenosis. The affected vessels are " Visually dilated, and the intima 
a^ows a compensatory thickening, which is particularly marked in those 
regions in which the media is thinned. The new formed tissue in the endo- 
phlebitis may undergo hyaline degeneration and is sometimes extensively calei- 
fied. Without arterio-sclerosis the peripheral veins may be sclerotic, usually in 
. conditions of debility, but not infrequently in young persons. 

Symptoms. — The early symptoms are interesting. Stengel has called at- 
tention to the pallor, and there may be dyspeptic symptoms. It is remarkable 
ivith what rapidity the disease may progress. The peripheral arteries may 
stiffen and grow old in a couple of years. 

The combination of hypertension, palpable thickening of the arteries, 
hypertrophy of the left ventricle, and accentuation of the aortic second sound 
is common in one form of arterio-sclerosis. From the period of estj^ish- 
ment tlie course may be very varied. For years the patient may ham||ood 
health, and he in a condiiion analogous to that of a person with a w^lfeom-^i 
pensatcd valvular lesion. There may be no renal symptoms, or therem^y 
the passage of a larger amount of urine than normal, with transient' alli 
minuria, and now and then hyaline casts. The subsequent history is extra 
dinarily diverse, depending upon the vascular territory in which the scleM 
is most advanced, or upon the accidents which are so liable to happen. ia 
the symptoms may he (urdiac, cerebral, renal, etc, Tn some cases theref^^ 
rapid loss of weight. 

(a) Cardiac , — Involvement of the coronary arteries may lead to v^&us 
symptoms — thrombosis with sudden death, fibroid degeneration of the;M|rt,, 
aneurism of the heart and rupture. An important group of symptornf .ffcj 
suits from the dilatation wdiith finally gets the better of tlie hyportr?phy| 
The patient presents all the symjitoms of (lardiae insufficiency and when 
comes under observation for the first time the clinical ])i(,*ture may be that| 
of chronic valvular diseasi^ and a loud blow^ing murmur at the apex ma^ 
throw the practitioner off his guard. Many eases terminate in this way. « 
(h) Blood Pressure . — This defionds ufion the degree of peripheral rcsis^ 
ance and the force of tlu'. ventricular contraction. A high pressure pulse may| 
exist with very little arterio-silerosis ; hut, as a rub', when the hypertensiohj 
has been persistent, siderosis aiid high tension are found together. On th^J 
other hand, a low or normal pressure may be jiresent in extremely sclerotic 
vessels. 

(c) The cerebral symptoms are varied and embrace those of many degen- 
erative diseases, acute and chronic (which follow sclerosis of the smaller 
branches), and cerebral h.Tmorrhago. Syphilis should always be considered 
in these cases. Transient hemijilegia, monoplegia, or aphasia may occur in 
advanced arterio-sclerosis. The attaiks are charac.teristiij, often brief, last- 
ing twenty-four hours or less. Hecovery may he perfect. Recurrence is the 
rule, and a patient may have a S('ore or more attacks of aphasia, or in a coupljj 
of years there may be half a dozen transient heinij)legic attacks or one or tv 
monoplegias, or paraplegia for a day or two. These cases seem best '^plaing 
on the view of transient spasm. Vertigo occurs frequently, and may he. simj^ 
or associated with slow pulse and syncopal or ei)ile})tiform attacks — tlie Stekei^ 
Adams syndrome. The cerebral features .discussed more fully on page 
{d) Renal symptoms supervene in $^Tge number of cases. A 



patchy or diffuse, is present in a majority of the cases at 
condition is practically that of contracted kidney. It is seen typically in ihif i 
senile form, and not infrequently develops early in life as a direct sequence ©I ;; 
the difiEuse variety. It is often difficult to decide clinically (and the question / 
is one upon which good observers might not agree in a given case) whether 
the arterial or the renal disease has been primary. 

‘ (e) Abdominal Aricrio-sclcrosis . — It is believed to be associated particu- 
la^y with overeating and chronic overtaxing of the stomach and intestines. 
Tfib condition is not uncommon, and the sclerosis of the splanchnic vessels may 
be advanced out of all proportion to that elsewhere. The symptoms are in^ 
definite, sometimes resembling those of the ordinary neurosis with marked 
constipation, features that are by no means certainly associated with sclerosis; 

, on other hand, there is much more reason to connect the attacks of severe 
abdS j& nal pain, the gastric crises of lead and of tabes with spasm of the 
fressq^n this condition. There are cases of angina pc(‘toris with abdominfid 
ain^Spioh may be due to angiospasm of the sclerotic vessels. 

KGoingrene of the extremities may be due directly to endarteritis or to 
^dislodgment of throml)i. Sudden transient paralysis of the kgs may occur. 
{g) iSderosis of the Vessels of the Legs , — The main symptom is pain in 
Hegs, after walking for a few minutes or on walking fast, which may pull 
|)atient ‘^up short or gradually reach a point at wkich motion is impos- 
The patient rarely falls and after resting for a few minutes he cc.n 
walk. The attacks are similar to those of angina pectoris; as one in- 
at man exj)ressed it~‘^thcre is no difl'erence in the sensation, it is only 
place.^^ Cramp of the muscles may occur, and aggravate the pain, 
pom^iines in paroxysms of severe intensity, or noc'turnal cramp may be trou- 
Iblesome. Numbness, tingling and sensations of cold arc common, and when 
|dependent the feet ma 3 »^ become deejdy congested. Koutine examination of 
j||he arteries of the foot should he made; endarteritis obliterans may be sug- 
ikested by this vaso-motor disturbance. The arteries of the feet may be felt 
P[s hard cords without pulsation and phlebo-sclerosis is common. 

!’• Intermittent lameness or claudication, the dysbasia aiigio-sclerotica of Erb, 

• the crural angina of Walton, is associated with arterio-sclerosis. In the horse, 
which the intermittent lameness was first described by Bouley, verminous 
aneurisms arc present in the aorta or the iliac arteries. In man, Charcot 
described the condition in 185(J in an old soldier who was not able to walk 
for more than a quarter of an hour witli'out severe cramps in the kgs. The 
post mortem showed a traumatic aneurism of one iliac artery. The loss of 
function and the pain in the muscles are due to the relative ischfcmia. Of . 
127 cases there were only 7 in women (Erb). Hebrews seem more frequently 
affected. Syphilis, alcohol, and tobacco are common factors. 

ThromluMingiitis obliterans (Buerger) is an acute inflammatory lesion' 
\rith oc(dusion thrombosis, probably due to infection. There is excruciating 
ain iir^e foot and kg, worse at night. The feet are blue and congested, and 
jje skift clammy with decreased sensitiveness to heat and cold. There may 
I atro^y of the toes '^th dark colored skin and sometimes gangrene. Pulsa- 
iqn^in tie vessels of the affected leg is decreased or absent. 

; — The recognition of- thickening of the arterial walls is usually 

ea^%ut care should alwaj^s be tak^ito feel the radial artery when bn^ty of * 
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The temporal artery is often prominent in thin persons without being 
much thickened. Palpation sliould always include several arteries in addition 
to the radial — the brachial, the temporal, the femoral and the arteries of the 
foot. Search should be made for alteration in the aorta (dilatation) and the 
retinal arteries should be inspected. The diagnosis should include the blood 
pressure, the state of the kidneys and the heart. Diagnosis of the form of 
arterio-sclerosis is possible to some extent. Calcareous deposit may bo felt. 
In the cases with hypertension and renal changes, the sclerosis is usually of 
the diffuse hyperplastic* form. 

Prognosis. — This depends greatly on the renal and myocardial condition. 
With advanced disease in either or both the ultimate outlook is grave. The 
distribution of the vas(*ular changes is not uni form and signs of special in- 
volvement in one organ are more serious (ban thi(*kening of the peripheral 
vessels. In raj>idly advam-ing cases the oullook is grave. Jf the process 
is stationary and due to some past disease, su(*h as typhoid fever, there is 
little ehange in the life expe(*tation if the myocardium and kidneys are not 
damaged. 

Treatment. — In the late stages the conditions must be treated as they 
arise in the various viscera. Tn the (‘arly stages, h(‘for(' any local symptoms 
are manifest, the i)atient should Ijc (‘ujojjied io live a c|uict well regulated 
life, avoiding excesses in food and drink. Ordinary exercise is beneficial 
and the patient should not limit his physical ac'tiviiy unless there are 
other reasons for it. If the ])atieni is overweiglit this sliould be reduced 
gradually. The diet should bci of .‘iinifjle food, <piantity lacing more important 
than quality. A moderaie amount of protein should hv taken as it is 
usually harmful to reduc'e tliis too much. The intake of salt should be kept 
down; a sufficient amount is addc'd in cooking without using it at table. It 
is usually best to explain frankly the condition of affairs, and so gain his 
intelligent cooperation, Sjiecial attention should be j>aid to llie bowels and 
urine, and the skin should be kept active by daily baths. Alcohol in all forms 
should be prohibited. The use of mineral waters or a residence every year at. 
one of the mineral springs is usually S(*rviceahle. If there has l)e(‘n a syjdiilitic 
history the persistent use of iodide of potassium is indicated ; indeed, even 
in the non-syphilitic cases it seems to do good. Tfc is best given in small 
doses, grains v to x (0.3 to 0.() gin.). Whcnevei the blood pressure is high 
nitroglycerine or sodium nitrite may be given to relievo synijitoms ratlier than 
with any hope of essentially iiilluericing the disease. For intermittent claudi- 
cation the operation of peri-arterial sympatliectoniy is sometimes very suc- 
cessful. In throniho-angiitis oblitei’ans W. A. Steel advises keeping the 
patient in bed for a month with the leg in an electritj light liot air hath at 
about 110^. Every second day 250 c. v.. of a 2 per cent, sodium citrate solu- 
tion is given intravenously. After a month the sodium citrate is given every 
third or fourth day and the patient is allowed in a wIk'oI (diair Avith the leg 
down for short periods. Later the injections are given less often and the 
activity gradually increased. Iodide (gr. 10, 0.0 gm.) is given thrice daily 
throughout. 

In cases which come under observation for the first time AAuth dyspnoea, 
slight liyidity, and signs of cardiac insufficiency, venesection is indicated. In 
some instances, with very high tension, striking relief is afforded by the ab- 





m. ALTERATIONS IN BLOOD PBESStTBE 

Variations in blood pressure do not constitute diseases but result from 
disturbances in many diseased conditions. The arterial pressure depends on 
.(1) the j)ower of ( oiitraciion of the left ventricle, (2) the volume of blood 
forced ijito llio aorta, (3) the condition of the arteries, especially their elas- 
ticity, (-1) Uie vaso-niotor tone, particularly in the capillaries, (5) the periph- 
eral resistaiiee and ((;) the viscosity of the blood. The blood pressure is not 
fixed in health hut varies especially with exercise and nervous disturbance. 

Hypertension.— To warrant this term, the increase in pressure must be 
pernianout, and KJO may be taken as an arbitrary figure for the minimum of 
hypertension. Etioloijy, — Cliiiically it occurs in a variety of conditions, al- 
ways remembering that there may be a combination of factors. The most 
im})ortaiit an?: (\)I1 ypor trophy of the left ventricle. (2) Essential Jiyper^ 
tension, hyperplasia. The cause of this is obscure but it often loads to changes 
in the vess(‘ls and tu renal changes, which may terminate, in (dironic nephritis 
with hypertension. This sequence of events is proved; the mechanism of the 
process is doubtful in many cases. (3) With renal disease. The maximum 
figures are found in tliis grou]), cs])ccially in chroni(' interstitial nephritis. 
Some are priTuarily renal, otlxTs secondary to general arterial disease. (4) 
With some cas(\s of arfrrio-sclerosis, probably especially in those termed dif- 
fuse hyf)erp]astic sclerosis. (5) With* endocrine gland disturbance. This in- 
cludes many puzxling eases. Hypertension in women aboat tlu* numopause is 
coni[)arativ(‘ly common. Tn some erases it may last for some months or a 
year and then disap])ear. ((i) Witli intracranial t'onditions causing increased 
intracranial pr(‘ssuro, such as haemorrhage. (7) With increased volume of 
hlood. (8) With increased visc^osity of the blood, (b) With obesity. 

Pathogenesis. — Tin's is obscure in many cas(vs and there an* probably sev- 
eral fa ('tors. (1) Mechanical. These operate in hypertrophy of the ventricle 
and in the n(?j)hriti(‘-s('ler()tic group. (2) Nervous. The effect is apparently 
tlirougli the vaso-motor system and ])ossibly by influeiu*es on the endocrine 
glands. (3) Chemical and lo.rir. Of these we know very little and it is here 
pcrhaf)s that mnc'li of the etiology lies. The view that excessive secretion of 
epinephrine is often resp(»nsihle has little to support it. What part bacterial 
toxins play is a (pjestion hut low-grade long continued infections may be 
importajit, l\lajor finds diH'rcascd excretion of guanidine bases. 

Symptoms. — Th(*se are varialde and difiic'ult to separate from those due . 
to other (Conditions. In many cases there an* none; the individual is in good 
health and tlie hyperionsiori is discovered a(?ciden tally. Ht^adache, vertigo, 
feelings of fullness in the head and flushing are common complaints. What 
may be termed “hypertension hv])ochon(1riasi8^’ is frequent. The patients suf- 
fer more from knowing that hypertension is present than from the h^yper- 
tension itself. They study th^ blood-pressure figures as some do those of 
the stock market. The physical findings may show only high pressure and 
in temporary cases there may be 


nothing more. Usually changes in th^ 
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43^ are evident, or appear later, vriiji cardiac hypertrophy and' renal 
: diianges. In many cases the hypertension is only part of the picture. The 
diagnosis offers no difticnlty but should not be made on one reading unless 
there are definite cardiac, renal, or cerebral changes. 

Prognosis. — This depends principally on the cause and the extent of dis- 
ease in the circulatory and rcuial systems; to a less extent on the ability of the 
patient to follow the best method of life. 

Treatment . — The etiology should be studied, any causal factors removed 
if possible and other lesions properly treated. Any focus of infection should 
be removed. How much should the patient be told as to the hypertension 
and the figures? Good judgment is needed to decide this, Imt it is rarely wise 
to frighten him with talk of lucmorrliage, etc. A frank explanation of the 
condition and the reasons for the treatment advised is usually wise, with the 
advice not to have tlu^ pressure taken frequently. Often the question arises 
as to how much reduction in work is advisable. Each patient is a special 
problem but in general it is wise to advise cutting down the amount of busi- 
ness or work, es})ecially if it involves worry and strain. Mental rest and quiet, 
so far as they can be secured, arc im])ortaiit. Long hours of })hysical rest are 
useful. Exercise*, short of fatigue, is helpful, best in thc^ form of walking, 
golf, etc. A good vac'ation, oftem well spent at one of the springs, is an ad- 
vantage. One day a week in lied on a low diet is useful. The dirt should not 
be too much restrieded, as the mistake of too much reduc-tion in protein is 
often made. The quantity of food should be reduced in the majority. Meat, 
poultry or fish may be taken once a day in moderate amounts. Cereals, vege- 
tables and fruits can be usc‘d ; eggs nc*ed xiot be forbiddeju Tea and coffee are 
to be, used in moderation; alcohol should not be taken. AVater should be 
taken fairly frec?ly, es])(‘cially before mc*als. It is well to retluce the amount of 
salt; none should be added to the food. If the patient is over-weight, by 
proper diet and cxc^rcise, this should be reduc-ed. In such patients it is well 
to reduce the carbohydrate intake. 

Bathing in tepid or w^arm water is usually best. The bowels should be 
kept well oj)en, for whidi a saline before bre^akfast is often useful. A weekly 
dose of blue mass (gr. 5-10, 0.3-0.() gm.) or mercury and chalk powder (gr. 5, 
0.3 gm.) at bedtime for two successive nights is or'tcm beneficial. Some pa- 
tients do well with irrigations of the colon oii(*e or twice a week in addition. 
The use of vaso-dilators is sometimes of value in relieving symptoms, especially 
headache and dizziness. ^Nitroglycerine, sodium nitrite and erytlirol tetra- 
nitrate are the most useful. The dose must be decided for each patient. Any 
effort to reduce the pressure by drugs is useless and inadvisable, except in 
the patients with endocrijie disturbance. Here no rulers can be given; in the 
cases at the menopause*, the giving of ovarian or corpus luteum extract may 
be effectual. Iodide is rarc*]y of great value. 

HsrpotensiciL — A systolic figure below^ 110 may be regarded as hypoten- 
sion. 

Etiology. — (1) WeaiknesB of the left vrniricle. (2) Vaso~motor disturb-* 
ance, especially in some infections, as typhoid fever, and in general nervous 
debility. (3) In some cases of arteriosclerosis. (4) In ancemia. (5) In 
conditions in which the amount of blood is de(^reased as after haemorrhage or 
ipvere diarrhoea. (6) In some endocrine gland disturbances. Special interest 
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belongs to the question of adrenal insufficiency irfiich may be a faeteS* 
cases. (7) With cachexia. ^ ^ 

Symptoms . — It is difficult to separate these from associated conditions.' 
Headache and dizziness are common, especially on getting up suddenly from 
a recumbent position or on stooping. W^eakness is common and iatigue is 
easily produced. Syncope may occur frequently. Special interest attaches 
to the white line produced by gently drawing the nail over the skin of the 
body. It aj)pears slovvdy and may persist for some minutes. Some regard it 
as diagnostic of adrenal insufTiciency ; the invariable association is very doubt-, 
ful. Vaso-motor instability is often marked. As a rule there is a less pro- 
])ortionate fall in the diastolic than in the systolic and pulse pressures. The 
prognosis dei)ends on the cause; some have a low pressure naturally and 
'are in perfect health. 

Treatment . — Tliis may be chiarly etiological as in myocarditis or ansemia. 
In general every effort should be made to improve the general health. Exer*?. 
cise has to be carefully ordered as these patients are easily fatigued; simple 
exercises whi('h can Ijc done with the patient lying down are useful. Best 
should be ample and an hour or two of rest in the day is an advantage. Cool 
baths or sponging with brisk rubbing is helpful. Drugs sometimes help but 
often have no eflect. Ergot, as the fluid extract (o ss, 2 c. c.) or ergotih 
(gr. ii, O.in gm.), is often useful. Pituitary extract *(gr. ii, 0.13 gm.) is 
worth a trial. Adrenal gland therapy is ])est given as the whole gland extract 
(gr. 5, 0.3 gm.). Digitalis is not indicated exc(‘pt for myocardial insuf- 
ficiency. 


IV. AORTITIS 

Acute Aortitis. — This is much more common than is usually recognized. 
It occurs in tlie acute infections but most espe(‘iallv in septicaunia and rheu- 
matic fever, particularly in cliildrcn wlu) have aortic endocarditis. Of great- 
est imiiortance is its occurrence in syphilis. 

Pathology. — Tlie })ro('ess may be dilTuse or most evident in slightly raised 
areas which at first an^ soft and later harder and with a yellow tinge. The 
first jiortion of the arch is most often aflectod and this may involve the orifices 
of the coronary arteries. If the aorta w’as previously diseased, all stages of 
atheroma may be found. 

Symptoms. — Pain is (‘oniinon, usually referred to the upper part of the 
sternum and sometimes radiating into the arms. There may be dyspnoea and 
a sense of thoracic oppression. In the syjdiiliiic form, f)ain is the outstanding 
symptom, sometimes witli tlie characters of angina pectoris. In other forms 
the pain is merged in the symptoms of the primary condition, especially in 
the acute infections. 

Signs. — There may lie marked pulsation in the neck, especially in the 
suprasternal notch, where the aorta may be seen and felt, and in the first and ’ 
second interspaces. There is dulness over the manubrium and in the first two 
interspaces, both to right and left. The second sound may have a mnsical 
bell-like quality, sometimes very characteristic. The syphilitic form as;!^ rule, 
shows in addition the signs of aortic insutheiency. 

Diagnosis. — The main requisite is that the condition be kept in mind. It 
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; is unrecognized because not considered. If there is any doubt the X-ray ex- 
amination should decide. A positive Wassermann reaction or other evidendfe 
of syphilis gives tlie diagnosis of this form. 

Prognosis. — The condition in itself probably docs not shorten life but may 
lead to permanent damage of the aortic orifice and to chronic aortitis. In 
the syphilitic forms the amount of cliange depends greatly on early diagnosis 
and proper treatment. 

The TKEATJkiRNT is that of the etiological condition. 

Ghronic Aortitis. — (Dilatation of tjie Aorta). — This is a common 
condition, frequently overlooked. The diffuse dilatation is sometimes de- 
scribed under aneurism but deserves separate mention. It was first described 
by Hodgson in 1815 as ^‘preternatural permanent enlargement of the cavity 
of an artery.'’ It is often associated with aortic^ insufticienc'y, a combination 
which the French term maladic dn Ifodgaon, 

Ftjologv. — I t is much more (‘ommon in males and ilie (‘olored race sho^ 
a relatively liigli incidence. Tliere an* several special groiqis: (1) As a 
suit of infection and acute aortitis a permanent dilatation remains. Two 
eases are particularly concerned, rlic'umatic: fever and syjdiilis. (2) As p; 
of a general arterio-scierosis in whic*h the* aorta is spc'cially involved. The 
influence of sy])hilis and hard muscular work is imporlant iji this form. (3) 
In the aged it is c*ommon as ])art of an advanced arterial dc‘gc‘neratiou. 

Patholocjy. — The extent of dilatation varic's greatly and may involve 
only a i)ortion of the arc‘h^ extend throughout the whole* extent of the aorta 
or only to where the aorta j)assc^s through the* diaphragm. The orific-es and 
part of the vessels given off from the aorta may be ijivolved in the dilatation. 
Thrombus formation in the aorta may oecur. The aorta shows all grades of 
gross atheromatous eluinge. ’ 

Symrtoxjs. — There are several groups: (1) Latent eases, (ispec'ially id 
the aged, (‘-i) In many cases the symptoms clue to assoc-iated cardiac diseas? 
predominate, with the features of myocardial insulfic‘ien(y or aortic insudi- 
ciency. (3) A gi’oup Avith rc*atur(‘S sugge^stive of angina pectoris, not surf)ris- 
ing in view of the* disease of the first part of the aorta. The ])aiji may radiate 
down either arm or sometimes down hotli. The common complaints are of 
pain, dyspnn*a. and cough. 

Signs. — The neck may be full Avith disiendc*d veins and a collar of pul- 
sation above the clavicles and sternum. J’ulsation in the suprasternal notch 
is common. The manu))riuni may he lifted and pulsation in the upper two 
interspaces is often seen. The order of frequenc-y is sc'cond riglit, second left^, 
first right and first left interspace. Tliis jnilsation is usually diffuse and can 
i*arely be felt distinctly. The aorta may he felt ahoAe the sternum or with the 
finger behind it. Dulness is very imjmrtani, over the manubrium and adjoin- 
ing interspaces. It is eontinuons Avith the heart did ness in most cases but 
not always. The Avidth of the duliicss in the first interspaces may be 8 to 
14 cm. and the extent may A^ary from time to time. On ausvuUatixm the second 
sound often has an amphoric bell-like quality, wliicL is diagnostic if present. 
The murmur of an associated aortic insufficiency may have the same quality. 
The blood pressure is low in the majority. Arterio-scierosis is usually and 
aortic insuffic*iency (relative or })ermaiient) often j)resent. The ^pressure 
sigm are practically the same as in aneurism, inequality of the pupils, laryn- 
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geal paralysis, tracheal tug, iiie^iial% of the^Sial ptfla^, aa3i 

DiAONosis.“The main point is to knbw of w condition and look ii 
The diagnosis from aneurism or displacement of the aorta k difficult in a f ^ 
cases ; the X-ray study will decide. The pain suggests angina pectoris ,hn1 
is rarely so severe, often lasts for a considerable time, and is not Often causec 
by exertion ; mild exertion often relieves the pain. Sweating is very rare. 

Treatment. — A quiet even life with avoidance of strain, physical oi 
m^tal, a limited diet, open bowels, and the treatment of symptoms are th« 
main points. Tf syphilis is responsible, thorough treatment should be giver 
but usually the damage is done and beyond repair. Vaso-dilators are useful 
for the pain. 


V. ANEURISM 




Definition. — A tumor containing blood or blood clot in direct commune 
ion '^ith the cavity of the heart, the surface of a valve, or the lumen of an 
Iftery. 

History. — Galen knew external aneurism well, and in the second century 
A. D., Antyllos devised his 0 })cralioii of incising and emptying the sac m- 
clOsed between ligatures. Internal aneurism was recognized by Ferneliufl in 
the .Kith century and Yesalius was very familiar with it. Anibroise Pare Sug- 
gested the relation of aneurism to syphilis, which was insisted upon in the 
great monograph of Tjancisriji Morgagni in 17f>l described very fully 

the 6ymj)toms and morbid anatomy. The modern views date from the studies 
of Ilelmstedter and Kdster, who showed that the primary change was in the 
f media. The researches of E])[)ijiger, Tboma. and Welch emphasized the 
l^importance of the changes iii the media, particularly as due to syphilis. 

Classification. — The following classification may he adopted: 

^ 1. True anet iusm, in which one or more of the coats of the vessel form 

the wall of the tumor: (a) JHIataliou-aneuriwi. — (1) Limited to a certain 
portion of the vessel, fusiform, cyliiidroid; ( 2 ) extending over a whole artery 
and its hrajiches — cirsoid aneurism. (6) Cirev in scribed saccular aneurism^ 
which is the common form of aneurism of the aorta, (r) Dissecting aneurism^ 
with splitting of the media, and occasionally Avith the formation of a new 
tube lined with iiitimal endothelium. 

II. False anet ijism, following a wound or the rupture of an artery or 
of a true aneurism, causing a diffuse, or circumscribed, hspmatoma. 

III. Arterio-vknous aneurism, either with direct communication be- 
tween an artery and vein, or ivith the intervention of a sac, varicose aneurisni: 

IV. SrECiAL FORMS, as the parasitic, erosion, traction, and mycotic. 

Etiology. — PiiEDisi’OsiNG Causes. — Age. — Xearly one-half of the deaths 

in England and Wales from aneurism in males occur between the ages of 
and 45. In the young and in the very old the disease is rare, but it may occur 
at any age. Richy collected 41 cases (1923) of aneurism of the thoracic 
aorta, below the age of 19 years. Only two cases wore syphilitic and nearly 
half were mycotic, usually with rheumatic fever. Congenital aneurism has 
been described. 

8ex. — Males are attacked much more frequently than females — S to 1. 
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. ' Race and Locality , — ^Lucke and Hea in the collected statistics of 160,145 
autopsies found 1,452 cases of aneurism (1 in 117). The proportion was 
higher in the United States than in Great Britaiji, Scandinavia, Germany 
or Austria. The disease is more common in Great Britain than on the Con- 
tinent. Among about 10,000 postji^mortoms at Vienna there were 230 cases 
of aneurism, while among 18,678 at Guy’s Hospital there were 325 cases. 
It is more common in the negroes of Uk^ southern states of America than 
among the whites. Of 345 admissions for aiamrism to the Hopkins Hospital 
132 were in colored and 213 in white ]»atients — a ratio of 1 to 1.6, while the 
ratio of colored to white in the hospital at large was 1 to 5. In India aneur- 
ism is rare, tJiougli sypliilis and arterial disease are (‘ommon. Possibly, as 
Kogers suggests, the low blood ])reasure in the Jiatives may have something 
to do Avitli this comparative immunity. 

OccupaiioH, — Soldiers, sailors, draymen, iron and steel workers, and dock 
workers arc particularly prom*. This is due to the ellVct of strain on a vessel 
damaged l)y syf)hilis. 

Dktekmimng Cai'sks. — T lieae are three in number: 

T. The A rule Jnfeclioiis . — In the sj)e('ilic fevers areas of degeneration are 
common in the aorta. Fortunately in most instances they are (-onfined to the 
intima, but occasionally, as Thayer pointed out in typhoid fever, the changes 
may be in the media. The infection with which aneurism is especially con- 
nected is siiphili ^ — a fact recognized in the eighteenth ('cntury by Ijaucisi and 
by Morgagni, and dwedt U})on specially in 18T() by Francis 11. Welch, of the 
British Army. All recent figures show a very high ])(*rcentage of syphilis and 
it is rare not to find a positive Wassermann reaction in an aneurismal ])ati(*nt. 
Other infections jday a very minor rfde. With rh(‘uinatic fever, pneumonia, 
and septicaunia, the mycotic aneurism may be associated. 

II. The second factor is strain, j)arti(‘ularly that associated with sudden 
apd violent muscular effort. The media is the j)rot(‘cting coat of the artery, 
and during a violent effort, laceration or splitting of the intima may occur 
over a weak spot. If small this leads to a local bulging of the media and the 
gradual produc'tion of a sac, or the tear of the intima may heal com])letely, 
or a dissecting aneurism may form. Jn other instances a widespread mesaor- 
titis leads to gradual, diffuse distention of the artcjry. This tyf)e of aneurism, * 
frequent in the aged, may follow ordinary (dironic atheroma. 

III. Occmional Causes , — (a) Embolism: The eml)oli may consist of 
vegetations or calcdfied fragments from tlje valves. This form, often multiple, 
is met with in infeedive endocarditis, in which the emboli ])rohahly pass to the 
vasa vasorurn, causing mesaortitis with’ weakening of the wall; but in the 
smaller vessels the aneurisms are (caused by the direct lodgment of the emboli 
which infect and weaken the wall, (h) External Injury: A Idow on the' 
chest, a sudden fall, or the jar of an accident may cause a rupture of the 
intima over a weak spot in the aorta, with the ])roduction of a dissecting 
sacculated aneurism, (c) External Erosion: A tuberculous focus may invfif?^^ 
the wall of the aorta; or a bullet lodged near the wall of- an artery may weaken 
it and be followed by aneurism, (d) In the horse there is a parasitic aneuti^m 
common in the mesenteric vessels, due growth in them of the Strongy^ 
armatus, (e) Thoma described a ^^traction” aneurism at the concavity of 
the arch at the point of insertion of the ductus Botalli. 




Morlad Anatomy. — Nctjibke. — iTsuaily tiieise is one aneurism, but three; 
or four or even a dozen may be present. Multiple cup-shaped tumors in the 
aorta are always syphilitic. The mycotic are usually multiple, and in the 
peripheral vessels there may be a dozen or more. 

Fokm. — There are two great types — one in which the lumen of the vessel 
is dilated, and the other in which a limited section of the wall gives way with 
the formation of a sac. Typical cylindrical and spindle shaped aneurisms are 
seen in the aorta and in the vessels of the second and third dimensions. The 
sacculated form is the more common. They are either flat, saucer-shaped, or 
cup-sliaped, or sometimes l)e 3 ^ond a very narrow orilic'c is a cylindrical tumor 
of variable size, from a pin’s head in tlic smaller vessels, as in the brain, to a 
huge sac which may till one-half of the chest. 

Vessels Afeected. — Of a series of 551 cases studied l)y Crisp, the tho- 
racic aorta was involved in 175, abdominal aorta in 5!), femoral-iliac in 65, 
popliteal in i;{7, innominate in 20, carotids in 25, subclavians in 23, axillary 
in 18. Tlie other smaller vessels are rarely attacktHl. Of late years aneurism 
of the external vessels a})pears to be much less frequent. 

T. ANErniSM OF THE AOETA 



A. Aneurism of the Thoracic Aorta. — For purposes of discussion this 
part of the vcss(*l may l)c divided into the sinuses of V^alsalva, ascending, 
transverse, and descending jmrtions. 

(a) Axeluis.u of tiie sinvsks oe Valsalva, a common and imjmrtant 
variety, is most fr(*qn(‘nt iji young sypliilitic subjects. Th(‘re may be ])ouching 
of one or all tliree sinuses; the aortic ring is aj)t to l)c involved with aortic 
insuflic'ieiKT. The sp(!cial features are: (1) It is often lafeid, causing sudden 
death by ])erforation inlo tlie ])crican]ium. (2) Jt is a mcdico-logal aneurism 
met with in ('oroncr’s cases. (3) Angina pectoris is not uncommon and may 
be the only svniptoin. (d) Aortic insutliciencv is often .associated with it. 
(5) In a majority of all cases sy]»hilitic mesaortitis is ])resent. 

(b) Aneithsm of the Ascexdixg Auch. — Ahnig the convex border 
aneurism frequently arises and may grow to a large* size, either passing out 
ijdo the rigiit i)Ieura or forward, j)ointing at the second or third interspjice, 
eroding the ribs ajid st(*rnum, and producing an external iumor. Tn this situ- 
ation tlie sac may compre'ss the superior vena cava, causing engorgement of 
the vessels of the luaul and arm; sometimes it compresses only the subclavian 
vein, and causes enlargement and a*dema of the rigid arm. rerforation may 
take ])lace into the snjierior vena cava, of whi(!h lV])j)(*r and Griffith col- 
lected 21) ('ascs. In rare instances, when the aneurism springs from the con- 


,.cave side of Ihc vessel, tlie tumor maA^ aj>])ear to the left of tlie sternum. Large 
"'eiieurisms in this situation may cause much dislocation of the heart, pushing 
.4f*,down and to the hdt, and sometimes compressing the inferior vena cava, 
caiising swelling of the feet and ascites. The right recurrent laryngeal 
wR’^e is often com[)ressed. The innominate artery is rarely involved. Death 
commonly follows friug. rupture into the pericardium, pleura, or superior 
less commonly fjfpm rn])tnre externally, sometimes from syncope. 

(c) Aneurism of toe Traxsa^ise Arch. — T he direction of growth is 
commonly backward, but the sac may grow forward, erode the sternum. 



form a lar^ tum^. The sac in the middle line ahi'^ ihel^^i 

"of the sternum much more often than to the left, which occurred in only 4 of 
8S aneurisms in this situation (0, A. Bfowne). Even when smali and 'para- 
ducing no external tumor it may cause marked pressure signs, involving the 
trachea and oesophagus, and giving rise to cough, often paroxysmal, 'and 
dysphagia. The left recurrent laryngeal is often involved in its course round 
the arch. A small aneurism from the lower or posterior wall of the arch 
may compress a bronchus, inducing bronehorrlioBa, bronchiectasis, and sup- 
puration in the lung — a process which not infrequently causes death in an- 
eurism, sometimes termed ‘^aneurismal phthisis.” Occasionally enormous 
aneurisms arise in this situation, and grow into both pleurae, extending be- 
tween the manubrium and the vertebrae ; they may persist for years. The sac 
may be evident at the sternal notch*. The innominate artery, less commonly 
the left carotid and subclavian, may be involved, and the radial or cdrotid 
pulse absent or retarded. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently in- 
volved together, usually without the branches; the tumor grows upward, or 
upward and to the right. 

{d) ANjiUinsM OF TiiK Descending Portion of the Arch. — This may 
be the traction anenrism of Thonia. The sac projects to the left and back- 
ward, and often erodes the vertebrag from the third to the sixth dorsal, caus- 
ing great pain and sometimes compression of the spinal cord. Dysphagia . 
is common. Pressure on a bronchus may inducje bronchiectasis, with retention 
of secretions, and fever. A tumor may appear externally in the region of the 
scapula, and attain an enormous size. Death may occur from rupture into 
the pleura, or the sac may grow into tlie lung and cause haemoptysis. r 

(e) Aneurism of the Descending Thoracic Aorta. — This is the least 
common situation of aortic aneurism. The larger number occur close to the 
diaphragm, the sac lying n])on or to the left of the bodies of the lower dorsal 
vertebrae, which are often eroded. It may be latent, in 3 of 14 cases (Osier), 
and is often overlooked ; iiulmonary and pleural symptoms are common. PaM 
in the back is severe; dysphagia is not infrequent. Slow leaking may cause 
symptoms suggestive of an acute abdominal (condition. The sac may reach an 
enormous size and form a subcutaneous tumor in the left back. 

Sjrmptoms. — Broadbent made the useful division of aneurisms of symp- 
toms and aneurisms of physical signs; the former is more commonly seen 
when the transverse arch is involved, the later when the ascending portion. 
There may be no symptoms. A man may present a tumor which has eroded 
the chest wall without pain or any discomfort but this is rare. 

An important feature in thoracic aneurism is paifi, which is particularly 
natarked in deep seated tumors. It is usually paroxysmal, sharp, and lancinat- 
ing, often very severe when the tumor is eroding the vertebrae, or perforating 
the chest wall. In the latter ease after perforation the pain may cease. 
Anginal attacks are not uncommon, particularly in aneurisms at the root of 
the aorta. Frequently the pain radiates down the left arm or up the neck, 
sometimes along the Upper intercostal nerves. Superficial tenderness may be 
present over the heart or over the left sterno-mastoid muscle. Cough results 
either from the direct pressure on the trachea or is associated with bronchitis. 
The expectoration in these instances is abundant, thin, and watery; subse- 
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there is pressure on the recurrent laryngeal netves; the cough may h^e ^ 
peculiar wheezy quality — the ‘'goose cough/’ 

Dyspm% which is common in aneurism of the transverse portion, is npt 
necesarily associated with pressure on the recurrent laryngeal nerves, but may 
be due directly to compression of the trachea or a bronchus. It may occur 
with marked stridor. Loss of voice and hoarseness are consequences of pres- 
sure on the recurrent laryngeal, usually the left, inducing paralysis or spasm 
of the muscles of the left vocal cord. Paralysis of an abductor on one side 
may be present without any symptoms. It is more particularly, as Semon 
states, when paral^^tic contractures supervene that attention is called to 
laryngeal symptoms. 

Dysphagia is comparatively rare and may be due to spasm or direct comr 
pression. A tube or sound should never be passed in these cases, as tho 
oesophagus may be almost eroded and perforation of tlie sac has taken place*. 

Heart Symptoms . — Pain is often anginal in character, and is most commou. 
W'hen the root of the aorta is involved. The heart is hypertrophied in less, 
than one-half of the cases. The aortic valves arc sometimes incompetent^ 
either from disease of the segments or stretching of the aortic ring. 

, Physical Signs. — iNsrKCTiON. — A good light is essential; cases are often 
ove^ooked owing to a hasty inspection. The face is often suffused, the con- 
junctivae injected, and veins of the chest and of one arm engorged. The 
pupils may be unequal. In many instances inspection is negative. On either 
i^de of the sternum there may be abnormal pulsation which should be looked 
for carefully. Tliree sorts of i)ulsatioii may be seen in the chest : (1) A gen-* 
eral sliock, such as is seen in violent throbbing of the heart or of an aneurism* 
In anaemia, in neurasthenia, and in great hypertrophy this widespread shock 
may suggest aneurism. A diffuse localized ini]>ulse which may be caused 
by a deep-seated aneurism but wlii<*h is met witli also in tumors, in pulsating 
pleurisy, and in a few cases without evident cause. (3) The punctate, heav- 
ing true aneurismal impulse which wdien of any extent is visibly expansile. It 
is seen most frecjuently above the level of the third rib to the right of the 
slernum, in tlie second left interspace, over the manubrium, and behind in 
the left interscapular region. When the innominate is involved the throbbing 
may be seen at the right steriio-clavicular joint and above it. An external 
tumor is present iji many cases, projecting cither through the uppfir part of 
the sternum or to the right, sometimes involving the sternum and costal caf- 
tilages on both sides, forming a swelling the size of a oocoanut or even larger* 
The skin is thin, often blood stained, or it may have ruptured, exposing the 
laminas of the sac. The apex boat may be dis])laced, particularly when the ,sac; 
is large. It is more commonly due to dislocation than to enlargement of the 
heart. 

Palpation. — The area and degree of pulsation are sometimes best deter- 
mined by palpation. When the aneurism is deep seated and not apparent 
externally, the bimanual method should be used, one hand upon the spine and 
the other on the sternum. There may be only a diffuse impulse. Whfen the 
sac has perforated the chest wall the impulse is, as a rule, forcible, slowv heav^ 
ing, and expansile. It may be more forcible than the apex beat. The xesist- 
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ance may be great if there are thick laminae beneath the skin ; more rarely the 
sac is soft and fluctuating. The hand upon the sac, or on the region in which 
it is in contact with the cheat wall, may feel a diastolic shoclc, often of great 
intensity, which is a valuai)le sign of aneurism. A systolic thrill is sometimes 
present. The pulsation is sometimes felt in the suprasternal notch. 

PEKcrTssiON. — The small and deep seated aneurisms are in this respect 
negative. In the larger tumors, as soon as the sac rea(‘hes the chest wall, there 
is an area of abnormal dulness, the position of which depends upon the part 
of the aorta aflected. Aneurisms of the ascending arch grow forward and to 
the right, ])Toducing dulness on one side of the manuhriiim; those from the 
transverse arch produc^e dulness in the middle line, extending toward the left 
of the sternum, while aneurisms of the dcsseendijig portion most commonly 
produce dulness in the left interscapular and scai)uhir regions. The percussion 
note is flat an<l there is a feeling of increased resistance. 

Auscultation. — Adventitious sounds are not always heard. Even in a 
large sac there may be no murmur. l\ruch depends upon the thickness of the 
lamina* of flbrin. An important sign, particularly if heard over a dulL region, 
is a ringing, accentuated second sound. A systolic murmur may be* present ; 
sometimes a double murmur, in which ease the diasiolit* is usually due to 
aortic insutludency. A systolic murmur alone is of little moment in the 
diagnosis of aneurism. A continuous humming top murmur with s^^tolic 
ijjteusificaiion is heard when the aneurism communicates with the vena cava, 
or the pulmonary artery. 

Among OTiiim imiysical signs of importance are retardation of the pulse 
in the arteries b(‘yond tlie aneurism, or in those involved in the sac. There 
may bo a marked (liflereiice between the right and left radial, both in volume 
and time. TIk* ])]ood pressure oji the two sides may be unequal. A sign of 
large thoracic aneurism is obliteration of the pulse in the a])domi]ial aorta 
and its branches. Attention was called to this in a patient who wtis stated to 
have aortic iusunjt'ioiK'V. There was a well-marked diastolic murmur, but m 
the femorals and a])dominal aorta no trace of ])ulsation ('oiild he found. A’ 
careful examination of the patienPs liack showed a very large area of pulsation 
in the left st'apular region. The sac probably was large enough to act as a 
reservoir annihilating tlie pulse wave and converting the intermittent into a 
('ontinuous stream. 

A condition suggestive of pneumo-thorax may be caused by compression 
of one bTonchus by the sac (Newton Pitt). Air passes l)eyond the obstruc- 
tion, but has didiimlty in getting out, so that the lung is gradually distended, 
causing enlargement of the side with a hyperresonant note and absence of 
breath sounds. The X-ray picture may alone deedde the diagnosis. 

The tracheal lugging, a valuable sign in deep-seated aneurisms, was de- 
scribed by Surgeon -j\l a j or Oliver. The patient should be in the erect positmn 
with the mouth closed and the chin low. The (;ricoid cartilage is grasped 
between tlie finger and thumb or the ends of two fingers are hooked under it 
and steady pressure made upward. A pull or tug on the trachea is felt. 
Sometimes it is visible. This is a sign of great value in the diagnosis ‘ of 
deep-seated aneurisms, though it may occasionally be felt in tumors, in the 
, ^ extreme pulsation of aortic insufficiency and in dilatation of the aorta, The 
Hvexihesi may be pushed to one aide. 



Occasionally a systolic murmur may be heard in the trachea^ as pointed' 
out by David Drummondj or even at the patient^S mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the trachea during systole. Altered physical signs in one 
lung are common effects of pressure. 

UdBmorrkage may come from (a) soft granulations in the trachea at 
the point of compression, in which case the sputum is blood tinged, but large 
quantities of blood are not lost; (6) from rupture of the sac into the trachea 
or a bronchus; (c) from perforation into the lung or erosion of the lung 
tissue. The bleeding may be profuse, rapidly proving fatal, and is a common 
cause of death. Tt may persist for weeks or months, in which case it is 
simply haemorrhagic weeping through the sac, wliich is exposed in the trachea. 
In soine instances, even after a profuse haemorrhage, the patient recovers 
and .piay live for years. A man with well-marked thoracic aneurism, who 
had several brisk ha'morrliages, di(‘d four years after, having in the mean- 
time enjoyed average health. Death from haemorrhage is relatively more 
common in aneurism of the third portion of the arch and of the descending 
aorta..." 

Among other signs, venous compression may involve one subclavian or 
the superior vena cava. A curious phenomenon is the clubbing of the fingers 
of one liand, of whi(*h two examples were without any Special distention Or 
signs of venous engorgement. Tumors of the arch may involve the pul- 
. monary artery, producing compressioji, or in some iiistances adhesion of the 
pulmojiary segments and inSufiiciency of the valve; or the sac may rupture 
into the artery, j)roducing instantaneous death. 

Pupil Signs, — These may be due to pressure on the sympathetic, which’ 

' may cause dilatation of one pu])il from irritation, contraction when the 
nerve is paralyz<'d. Flusliing of the side of the face and ear, increased tem- 
})erature, and sweating may be present. As Ainley Walker and Wall have 
shown, the aniso(?oria is frequently due to vascular conditions — with low 
blood pressure in one (arotid the pu])il on that side is dilated, with high 
pressure eoiitraeted, and in ’2C) eases of aneurism they found a relation be- 
tween the state of the ])ii])il and tlio arteries on the same side. In some cases 
the anisocoria is a syphilitic' majiifcsiation. 

An X-ray study should he made in all doubtful cases. The fluoroscope 
gives an accurate picture of the situation, the size, and the relation to the 
heart. Even a small sac may be seen. Tlie diagnosis may rest upon it in 
cases in which scarcely a ])hysical sign is present. Sail(*r and Pfahler have 
shown that tortuosity of the aorta, due to arterio-scleT-osis, may exist, sug- 
gesting aneurism, ])arti('ularly with the fluoroscope. 

The clinical ])icture of aneurism of the aorta is extremely varied. Many 
cases present characteristic symj»toms and no physical signs, while others 
have well-marked idiysical signs and few or no symptoms. 

Diagnosis. — Aneurism of the aorta may be confounded with: (a) The 
violent throb])ing ini]>ulse of tlie arch in aortic insufficiency, 
rf*'. (&) Simple Dynamic Pulsation.— This is common in the abdominal aorta, 
,.i)ut rare in the arch. A case under the care of Murray and Bramwell pre- 
‘sented, without pain or pressure signs, pulsation and dulness over the aorta, 

" The Condition, gradually disappeared and was thought to be neurotic. * . 









If (c) Dilatation of tte arch hw many of the features of amuriam. Tlio* 
: !itTay examination mliy be required to decide the diagnosis. 

(d) In curvature of the spine there may be great displacement of the 
aorta, so that it pulsates forcibly to the right of the sternum. 

(e) Solid Tumors . — When the tumor projects externally and, pulsates 
the difficulty may be considerable. In tumor the heaving, expansile pulaat^ 
is absent, and there is not that sense of force and power which is so strik|hg 
in the throbbing of a perforating aneurism. A diastolic shock is not iw. 
Auscultatory signs are less definite, as large aneurisms may occur wiffilht 
murmurs and murmurs may be heard over tumors. The greatest dii3™lty 
is in the deep seated thoracic tumors, and here the diagnosis may be Sppos- 
sible. The physical signs may be indefinite. The ringing aortic second »und 
is rarely, if ever, heard over tumor. Tracheal tugging is a valuabljjpc/jiign. 
Pressure phenomena are less common in tumor. The general appeaiapce of 
the patient in aneurism is mucli better than in tumor, in which the™ may 
be cachexia and enlargement of the glands in the axilla or in the necki’' T^^ 
result of the Wassermaim reaction is of aid. Occasionally cancer of tho 
oesophagus simulates aneurism, producing pressure on the left bronchus, 

(/) Pulsating Pleurviy . — In empyema nexessitatiji, if the projecting tumor 
is in the neighborhood of the heart and pulsates, the condition may be mis- 
taken for aneurism. The absence of a heaving, firm impulse and of a diastolic 
shock would, with the history and the existence of pleural effusion, deteriitine 
the diagnosis. If ncc^essary, puncture may be made with a fine needle."' . In 
a majority of the cases of pulsating pleurisy the throbbing is diffuse ^d 
widespread, moving the whole side. The X«ray study is of value. 

Prognosis. — The outlook is alw^ays grave. Life may be prolonged for 
some years, but the patients are in constant jeopardy. Spontaneous cure is 
not very infrequent in the small sacculated tumors. The cavity becomes filled^, 
with laminae of firm fibrin, which bc(*ome more and more dense and hardj'J 
the sac shrinks considerably, and finally lime salts are deposited in the offl- 
fibrin. The laminae of fil)rin may be on a level with the lumen of the vess& 
causing complete obliteration of the sac. The cases which rupture externall^ 
as a rule, run a rapid course, although to this there are exceptions; the sac 
may contract, become firm and liard, and the patient may live for five, or 
even ten years or longer. The cases which last longest are those in which a 
saccular aneurism projects from the ascending arch. The aneurism may be 
enormous, occupying a large area of the chest, and yet life be prolonged, 
for years. One of the most romarkalde instances is the case of dissecting 
aneurism reported by Graham. The patient was invalided after the Crimean 
War with aneurism of the aorta, and for years was under the observation 
of J. H. Richardson, of Toronto, under whose care ho died in 1885. The 


autopsy showed a healed aneurism of the arch, with a dissecting aneurism ex- 
tending the whole length of the aorta, whicth formed a double tube. 

T!r6atment« — In a large proportion of cases this can only be palliative but 
in every instance measures should be taken which promote clotting and con- 
solidation in the sac. In any series of cured aneurisms a majority of the 
patients have not been known to be subjects of the disease, but the obliterated 
sac has been found accidentally at the post mortem. 

The most satisfactory plan in early cases, when it can be carried out 



thoroughly, ig the modified Valsalva method advised by Tofnell, of 
the essentials of which are rest atnd a restricted diet. The rest should^ a# fat 
as possible, be absolute. The reduction of the daily number of heart heats, 
when a patient is recumbent and without exertion, amounts to many thousands, ' ^ 
and is one of the principal advantages of this plan. Mental quiet should 
also be secured. The diet advised by Tufnell is extremely rigid — a total 
M dO ounces of solid food and 8 ounces of fluid a day. It is not possible ' 
tl^ieep to such amounts for any long period but the intake should be^ as 
sn^ as possible. The bowels should be kept freely open and straining at 
stc^^ avoided. This treatment should be pursued for several months, but 
usu^ly it is impossible to carry it out for more than a few weeks at a time. 

It is’^ a form of treatment adapted only to the saccular form, and in large 
sacs jpmmunicating with the aorta by a comparatively small orifice the 
bfaah« of consolidation are fairly good. The patient with symptoms should 
a^est on a low diet. At all times he should live a quiet life, avoiding 
jover-efertion, fatigue and strain. The bowels should be kept regular, and, 
constipation and straining carefully avoided. Of medicines, iodide of potafh 
sium is of great value. It may be given in doses of from 5 to 20 grains 
(0.3 to 1*.3 gm.) three times a day. Larger doses are not necessary. The 
most striking effect of the iodide is the relief of pain. Although the damage ; 
is done, yet it is well to give specific treatment. Neo-arsphenamine should 
be%iven very cautiously at first and the effect carefully watched. There is 
risk with its use and the initial dose should be not more than 0.1 gram. A 
thdrough course of mercury should be given and repeated as often as is 
indicated. 

In cases in which the tumor is large, or in which there seems little 
prospect of consolidation, it is perhaps better to advl-'e a man to go on 
quietly with his occupation, avoiding excitement and worry. Our profession 
^has offered many examples of good work by men with aneurism of the 
Worta, who wisely preferred, as did the late Hilton Fagge, to die in harness* 

^ Other Condition's. — Pressure on veins causing engorgement, particularly , 
Yof the head and arms, is sometimes promptly relieved by free venesection, and, 
at any time, if attacks of dyspnma with lividity supervene, bleeding may be 
resorted to with great benefit. In the final stages morphia is, as a rule, 
necessary. Dyspnnea, if associated with cyanosis, is best relieved by bleeding. 
Chloroform inhalations may be necessary. The question of tracheotomy 
' sometimes comes up in the cases of urgent dys})noea. If it can 1)0 shown by 


laryngoscopic examination that it is due to bilateral abductor paralysis the 
trachea may be opened, but this is extremely rare, and urgent dyspnoea is 
usually caused by pressure about the bifurcation. When the sac appears . 
externally and grows large, an ice bag or a belladonna plaster may be applied , 
to allay the pain but wiring and electrolysis are most useful for this. In 
some instances an elastic support may be used with advantage, and a physician 1 
with an enormous external aneurism in the right mammary region obtained 
great relief by an elastic support, passing over the shoulder and under the 
arm of the opposite side. 

The nitrites may be given if the blood pressure is high, but rest and 
diet, restriction of the fluids, and free purgation are usually more effectual ^ 
than drugs in reducing blood pressure. 
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Surgical Measures. — Consolidation may be promoted in the sac by the 
combination of wiring and electrolysis. Moore, in 1864, first wired a sac, 
putting in 78 feet of fine wire. Death occurred on the fifth day. Corradi 
proposed the combined method of wiring with electrolysis, which was first 
used by Burresi in 1879. H, A. Hare has done the operation 32 times with- 
out any accident. He eni])hasizes the importance of employing a gold 
platinum wire without too much spring (silver is not suitable), of using the 
positive pole in the aneurism and of not giving too strong a current (5 milli- 
amperes at the beginnijig, gradually increased to 50, and then decreased to 
5 again, the current being passed for about 50 minutes). In nearly all of 
Hare’s patients there was marked benefit, the duration of which was variable. 
One patient lived for nine years. The decrease in the size of the aneurism 
is often marked Imt the relief of pain is the most striking feature. The 
most favorable cases are those in which the aneurism is sacculated, wdiich can 
usually be determined by the X-rays. 

B. Aneurism of the Abdominal Aorta. — Of 233 cases collected by Xixon, 
207 were in males, 2(1 in females; 121 were between the ages of twenty-five 
and foriy-tive. Xixon reports a case in a syphilitic girl of twenty. There 
were 16 cases among 16,000 admissions at the Johns IIo])kiiis Hospital. 

Pathology. — The sac is most common just below the diaphragm in the 
neighborhood of the ctcliac axis. The tumor may be fusiform or sacculated, 
and it is sometimes multiple. Projecting backward, it erodes the vertebrne and ' 
may cause numbness and tingling in the logs and finally paraplegia, or it 
may pass into the thorax and hurst into the pleura. ]\Iore commonly the 
sac is on the anterior wall and ])Tojocts forward as a definite tumor in the 
middle line or a litfle to the left. The imnor may project in the epigastric 
region (most common), in the left hypochondriuin, in the left flank, or in 
the lumbar region. When high up Ixinoath the ])illar of the diaphragm it 
may attain considerable size without being very ap])arent on palpation. If 
it ruptures into the retro-peritoneal tissues a tumor in the flank may be 
formed gradually, which enlarges w'ith very little pulsation. It may be 
mistaken for a rapidly growing sarcoma or for al)scess, and an operation may 
be performed. 

The symptoms are chiefly pain, very often of a neuralgic nature, passing 
round to the sides or localized in the back, and more persistent and intense 
than in any other variety of aneurism. Gastric symptoms, particularly vom- 
iting, may be early and deceptive features. 

Diagnosis and Physical Signs. — Inspection may show marked pulsation 
in the epigastric region, sometimes a definite tumor. A thrill is not uncom- 
mon. The pulsation is forcilde, expansile, and sometimes double when the 
sac is large and in contact wdih the pericardium. On palpation a definite 
tumor can he felt. Though usually fixed, the aneurism may be freely movable, 

If large, there is some degree of dulness on percussion, which usually merges” 
with that of the left lobe of the liver. On auscultation, a systolic murmur 
is, as a rule, audible, and is sometimes best heard at the back. A diastoMc 
murmur is occasionally present, usually very soft in quality. Xo pulsation,’;;' ‘ 
however forcible, no thrill, however intense, no murmur, however loud, justifies ^ 
the diagnosis of abdominal aneurism unless there is a definite tumor ^i^hich 
can he grasped and which has an expansile pulsation. Attention to t^s rule.;/ 


I. 







* will save many errors. Eetardation of the pulse in the femoral arteiy iif> 
common. The throbbing abdominal aorta was well described by Morgagni 
and Laennee, and called by Allan Burns the ^'preternatural pulsation in the 
epigastrium.’" It is met with (a) in nervous women often associated with 
enteroptosis and pain, and sometimes, as Morgagni pointed out, with vomiting 
of ^blood. (6) In ana?mia particularly after severe hasmorrhage, in which the 
throbbing may shake the patient and the bed. (c) In aortic insufficiency. 
(d) In sclerosis of the abdominal aorta. A common mistake is to regard this 
throbbing aorta as aneurism. The vessel may appear dilated and even may 
be grasped in the hand. Very frequently a tumor of the pylorus, of the 
pancreas, or of the loft lobe of the liver is lifted with each impulse of the 
aorta and may be confound(‘d with aneurism. The absence of the forcible 
expansile impulse and the examination in the knee elbow position, in which 
the tumor, as a rule, falls forward, and the i)ulsation is not then communi- 
cated, suffice for difrerentiatioii. 

Prognosis. — The outlook is bad hut a few cases, heal spontaneously. Death 
may result from (a) complete ohliioration of the lumen by clots; (&) com- 
pression paraplegia; (c) rupture (which occurred in 152 of the 233 cases in 
Nixon's series) either into the [)leiira, retro-] )eritoneal tissues, peritoneum, or 
the intestines, most commonly into the duodemum; (d) embolism of the su- 
perior mesenteric; artery, producing intestinal infarction.* 

The treatment is the same as in thoracic aneurism. With an aneurism 
low down pressure was sueeessfully applied l)y Murray, of Newcastle. It 
must be kej)t up for many hours under ana'sthosia. The jdan is not without 
risk, as patients have died from bruising and injury of the sac. Nine cases 
' in our seric^s wcto treated surgically. In two the wiring and electrolysis 
were followed hv great iniprovemcjit; one man lived for ^hreo years. 

C, Dissecting Aneurism. — The majority of aneurisms of the aorta begin 
' with a s])lit or crack of the intima over a spot of svjdiilitic mesaortitis. Once 
this split has started the aorta may rupture in all its coats, or an aneurism 
may form at the site, or the fracture of the intima, though large and often 
circumferential, may heal; or the blood may extend between the coats, separat- 
ing them for many inches, or in the entire extent, forming a dissecting aneu- 
rism; aud, lastly, su('h a disse(*ting aneurism may heal perfectly. 

En]»TriiE OF THE aouta is not very infrequent. TTsually there is agonizing 
pain M'ith features of sho(‘k, and death may take })hu*o instantly; but in fully 
half of the cases there are two very characteristic stages, the first corresponding 
to the rupture of the inner coats, the second eight to ten hours, or as long 
as fifteen days later, to fatal rupture of the external layer. 

Disseclitig aneurism is uncommon. There were only two cases in 16 
years at the Hopkins Ilos])ital, where aneurism is exeoiitioiially frequent, 
i* The, primary split is most frequently in the arch, not far above the valves, 
*fand is in tlic form of a transverse, or vertical, clean cut incision, as if made 
with a razor. The exient of the separation of the coats is variable. If the 
adventitia is reached, rupture is certain to take ])lace, as only the structures 
^of the middle coat can resist for any time the pressure of the blood. The 
•'Idood may pass for three or four or more inches, separating the media, and 
thei\;^burst internally or externally. In other cases the dissection reaches 
from the ascending arch to the bifurcation of the aorta, even passing down, 



iliac femorals into the vessels of the leg. The spitting of the 
:p£iay reach to all the subdivisions of the aorta. The symptoms are ’"ttose 
spoken of under rupture ; but a remarkable condition may follow, leading to : 

Healed Dissecting Aneuhism. — The earlier observers of this remark- 
able condition regarded it as an anatomical anomaly of a double aorta. Adami 
collected 39 cases, in a majority of which there was no advanced disease of 
the aorta itself. The outer tube formed by the dissecting aneurism may 
extend the entire length of the aorta, occupying the full extent of the circum- 
ference. The most extraordinary feature is that the outer tube may present 
a perfectly smooth and natural a])pearance, and be lined with’a nefr intima. 
The condition may last for many years. 


II. ANEURISM OF TlJE BRANCHES OF THE ABDOMINAL AORTA 

The coeliac axis is not infrequently involved in aneurism of the first 
portion of the abdominal aorta. Of its branches, the splenic arjbexy is occa- 
sionally the seat of aneurism. This rarely causes a tumor large enough to 
be felt; sometimes, however, the tumor is of large ske. In a man, aged 
thirty, who had an illness of several months’ duration, the severe epigastpp 
pain and vomiting led to a diagnosis of gastric ulcer. There was a ‘ 
seated tumor in the left hypochondriac region, the dulness of which me< 
with that of the spleen. There was no pulsation, but it was thought on-] 
occasion that a murmur was l)eard. The chief symptoms were vomij| 
severe epigastric pain, occasional Invmatemesis, and finally severe ha3morr 
from the bowels. An aneurism of the splenic artery the size of a cocoanut 
was situated between the stomach above and the transverse colon below. 
The sac contained densely himiiuited fibrin. It had perforated the colon. 
Of 39 instances of aneurism on the branches of the abdominal aorta collected, 
by Lebert, 10 were of the s])leiuc artery. 

Of aneurism of tlie hepatic artery Friedenwald and Tannenbaum col-4, 
lected 65 cases (1922) of which *15 were extra-hepatic. Kupture took plac^, 
in 45 cases, in 33 into the abdominal cavity and in 21 into the bile passages. 
Infections other than syphilis play the main i)art in etiology. Pain, gastro- 
intestinal haemorrhages, jaundice and fever are common features, so that it 
is usually mistaken for gall-bladder disease or ulcer. Ligation of the artery 
may be done but is rarely successful. 

Aneurism of the superior mesenteric artery is not very uncommon. The 
diagnosis is scarcely possible from aneurism of the aorta. Plugging of the 
branches or of the main stem may cause infarction of the bowel. 

Benal Artery. — Henry Morris collected 21 instances of aneurism, 12 of 
which arose from injury. ]\rany of them were false. Pulsation and a bruit 
are not always present. Four cases were operated upon; three recovered. In 
a case of Keen^s the tumor and the kidney were removed together. 

Pulmonary Artery. — Primary aneurism of the trunk is very rare. The 
forms are: (a) Of the trunk and main branches Henschen to 1906 col- 
lected 42 cases; and Possett (1909) added 9. Most of the patients were 
in the third and fourth decades, and syphilis is the important factor. Warthin 
demonstrated spirochaetes in athero-sclerosis with aneurism, (b) Acute embolic 
jineurism, which may be multiple in connection with septic thrombi in the 





veiio^or endocarditis of the right side of the heart, (c) The smaltf^iiewi^iaa 
in the walls of pulmonary cavities, already considered. ^ 


III. MYCOTIC OR BACTERIAL ANEURISMS 

Stiology.— As the name implies these are due to bacterial infection and 
have two modes of origin. (1) Intravascular. In the majority the infection 
comes from bacterial endocarditis, in 187 of a series of 217 cases &llected by 

• Stengel and Wolferth (1923). Other sources were infections in the lungs and 
bones. The most frequent organisms are non-ha‘raolytic streptococci. Emboli 
play an important part, being carried in the vasa vasorum, or lodging, espe- 
cially at a bifurcation, and iiifec^ting the w'all. Direct infection by bacteria in 
the blood stream is rare. (2) Ext r avascular. In this the infection may come 
from an abscess or an infected lymph-node. The adventitia is first affected. 
The ages in the series mentioned varied from 4 to 74 years; the majority were 
in the second, third and fourth decades. 

Pathology. — Jn the series of 217 eases, in 49 cases more than one aneurism 
^as found. The aorta was involved in ()G cases, especially in the arch; the 
!^raeranial arteries in 34; the pulmonary artery in 6 and its branches in 8 
d^s. The size is usually small, not larger than a walnujt, and rupture occurs 
frj^uently. The intirna may be quite normal to the edge of the aneurism. 

^ymptoms. — Sometimes the occurrence of embolism is noted first, followed 
YeW soon by an aneurism, or the aneurism may be discovered first. There is 
usuafly severe pain wdth local redness and swelling, b'xpansile pulsation may 
be present. The condition may be mistaken for phlebitis at first. Rupture of 
the aneurism is common. 

Treatment. — If the aneurism occurs with endocarditis the outlook is hope- 

* l^ess and symptomatic treatment is indicated. With an infection which is mild, 
'‘or sul)siding operation may be done on a superficial artery. In some cases 

he aneurism has disappeared. Stengel and Wolferth report a case of healing 
of a mycotic aneurism. 


IV. ARTERIO-VENOUS ANEURISM 


In this form, known to Galen, but first accurately described by the great 
William Hunter, there is abnormal communication between an artery and a 
vein. When a tumor lies between the two it is known as vancose aneurism; 
when there is a direct (‘ommunication without tumor the vein is chiefly dis- 
tended and the condition is known as amurisinal varix. 

While it occurs in the aorta, it is much more common in the periphery, 
arteries as a result of stab or gunshot wounds. 

An aneurism of the ascending portion of the aorta may open directly into 
the vena cava; 29 cases of this lesion were analyzed by Pepper and QrAfitli* 
Cyanosis, oedema, and great distention of the veins of the upper part of 
the body are the most frequent symptoms, and develop, as a rule, with sud- 
denness. A thrill is present in some cases. A continuous murmur with 
systolic intensification is of great diagnostic value, Thurnam (Medico- 
Chirurgical Transactions, 1840) gave the first aitcurate account of this murmur 
and of this characteristic type of cyanosis. There is only pue condition with 



DISEASES OF THE ClI&LATOEY SYSTEM 

it could be confounded, viz., the remarkable cyanosis of the 
part of the body which follows crushing accidents to the thorax. , Perforation 
between the aorta and pulmonary artery causes very much the same symp- 
toms. In a few cases an aneurism of the abdominal aorta perforates the 
inferior vena cava — oedema and cyanosis of the legs and lower half of the 
body, and the distinctive thrill and murmur are present. 

In the arterio-venous aneurisms whi('h follow stab and bullet wounds of 
the peripheral arteries the features are most characteristic. First, the veins 
enlarge as the arterial blood flows under high pressure into them. ’ The 
affected limb may be greatly swollen and in a young person may lengthen, 
and the growth of hair is iiu'reascd. Secondly, a strong ihrill is felt, of 
maximum intensity at the site of the aneurism, but sometimes to be felt 
at tlic most distant parts of a limb. Thirdly, the characteristic continuous 
murmur with systolic intensifleation is heard. In the external arteries the 
condition may persist for years before disability is caused by ejilargemeiit 
of the veins and swelling of the limb. Surgical treatment by a skilled oper- 
ator is indicated. 
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Periart crit is N o dosa 

An inflammatory lesion of the smaller arteries, beginning in the outer 
coats, witli hyaline degeneration of the media, and formation of secondary 
aneurisms with thrombosis and rujdure. The iiodular syj)hilitic arteritis 
should not be included in this grouj). Described first by Kussmaul and Maier, 
it has been made the subject of special study l)y Dickson, Jjongcope, Ijamb, 
and Klotz. Some 4'^ cases are on re(*ord. 

The etiology is uncertain. i\Iost of the cases are in males of middle age 
and syphilis has been noted in a few cases. The disease appears to be a 
subacute infection with forms of stapliylococci and strcptococtci (Klotz). ' 
The smaller arteries are involved, the brandies of tlie codiac axis, the 
mesenteric, llie renal, hepatic, coronary, and more rarely those of the skin, 
lungs and brain. The nodular tumors vary in numbi'rs from a dozen or ^ 
more to many hundreds and are usually visible to the naked eye. They differ ; 
in structure from the other forms of nodular arteritis, the syphilitic and 
mycotic. The subcutaneous noduh»s present in eight cases led to the diagnosis 
in tw'o. 

The disease runs a course with mild fever, WTakness, anaunia, muscular : 
and joint paijis, ejiigastric pain, vomiting, diarrhoea a/id jiurpura. Tonsillitis 
has not infrequently j) receded the attack. The duration is from a few weeks 
to three or four months. Recovery has occurred. 



SECTION XI 


DISEASES OF THE OLANDS OP INTERNAL 
SECRETION 

Introduction. — Disturbances in the endocrine glands may be due to hyper-, 
hypo- or dysfunction. The results may be shown in various ways: (1) the 
features caused l)y disturbance in the gland specially involved, (2) secondary 
disturbances iji other, endocrine glands, as they are all bound together, causing 
a pluriglandular syndrome, and (3) involvement of the sympathetic nervous 
system and, through this, widespread influence OJi many organs. There seem 
to be special relations between certain glands, which may take the form 
of inhibition or of stimulation. It is evident that the pluriglandular syn- 
dromes may ])rcsent very complex ])roblems. 

The thyroid, ])ituitarv and adrenal glands have a close relation with the 
sym})athetic system and tlie sex glands, and are opposed to the pancreas in 
metabolism. As regards development, tliey arc oi)posed to the thymus and 
pineal glands. The (‘ndocrine glands influence growth, metabolism and many 
bodily pro(‘osses, especially with the symi)athetic nervous system. The thyroid 
is stimulated by the sympathetic system proper, and it lowers the threshold 
of sympathetic stimulation. In (‘arly life it may be that the thymus acts as 
a check; if it ])ersists, certain changes result. The thy’’oid and pituitary 
partic'ularly influence growth until the sex glands become active. In later 
life the acceleration glands, such as the thyroid, tend to have less influence. 

, Througliout th(»re may be disturbing factors of which psychical, metabolic, 
and toxic, especially l)a(;terial, are the most important. The factors originat- 
ing in the ])sychical life acd through the sympathetic system, the metabolic 
in various ways, often through nutrition, and the toxic by influencing the 
glands and their seci-etions. In all a vicious circle may be established. 


I. DISEASES OF THE SUPRARENAL BODIES AND 
CHROMAFFIN SYSTEM 

Introduction. — Of the two parts of the suprarenal bodies, (1) the medul- 
lary belongs to wbat is known as the chromaflin system, which ijicludes a simi-' 
lar tissue sc^attered in the sym})athetic ganglia and the (*arotid glands, and (8) 
the cortex with an epithelial origin and belonging to tlio interrenal system. 
The chromaflin bodies ])rodiice an internal secretion, epinephrine, supposed by 
some to maintain the blood pressure and the sympathetic tonus. Epinephrine is 
regarded as a stimulant to the sympatheti(i system, as having a vaso-constrictor 
"effect on the blood-vessels, except ^ coronary arteries on which it has a 
f dilator effect, and a dilator effe(’t oimlie bronchi; it also causes an increase 
ip the amount of sugar in the blood. in some way it influences the pigmeijJ 



liliitction of the medullary ])ortion of the suprarenai bodies is known only 
through the disease described by Addison, Beyond this all is debatable, 

, and much visionary. The function of the cortical part of the gland is 
unknown, but that it bears some relation to the sexual organs is shown, 
by the sex anomalies that develop with tumors of these parts and by the 
. enlargement during pregnancy. Hyperplasia of the cortex or tumor forma- 
tion may be associated with ])recocious sexual development and hypoplasia 
' with infantilism. Tlie intcrrenal system produces cholin which lowers blood- 
pressure. 

Glycosuria is caused l)y the injection of ei)inophrine, and in animals a 
form of arterio-sclerosis, ])robably due to the high blood pressure. Many 
theoretical conceptions have been entertained of the relation between a defect 
of the adrenal secretion and asthenic affections, and it is suggested that 
adrenal insufficiency plays an important role in acute infections, in tuber- 
culosis, and many wasting diseases, with which it is interesting to note that 
increased pigmentation may be associated. 

1. ADDISON’S DISEASE 

Definition. — A disease characterized by muscular and vascular asthenia, 
gastro-intostinal disturhanc^e, and jngmenlation of the skin; duo either to 
tuberculosis or atrophy of flie medulla of the adrenals, or to degenerative 
changes in the chromaffin systoin generally. 

The recognition of the disease is due to Addison of (iuy's Hospital, whose 
monograph on *'The (-onstifutional and Local Effects of Disease? of the Supra- 
renal Capsules” was j)uhlished in 1855. 

Etiology. — The disease is rare. Only 17 cases were seen in 21 years in 
the United States (Osier). In large clinics a year or more may pass without 
a case. Males are more frec]uently attacked than females. In Greenhow’s 
analysis of 183 oases, 111) wcu’e males and 04 females. The majority of cases 
occur between the twentieth and fortic^th years, A congenital case has been 
described, in which the child lived for eiglit weeks and post mortem the 
adrenals were found to he large and (*ystic. Jn a fev/ cases a ]>low on the 
abdomen or back has preceded the onset. A (‘ertaiji numfier of cases have 
been associated with Pott’s disease. An increase in the disease in France was 
reported during the Great War, 

Morbid Anatomy. — There is rarely emaciation or ainemia. Jlolleston thus 
summarizes the condition of the suprarcnial bodies in Addison’s disease: 

^^1, The fibro-caseous lesion clue to tuberculosis — far the commonest con- 
dition found. 2. Simple atrophy. 3. i^hronic interstitial inflammation lead- 
ing to atrophy. 4. Malignant disease imuding the caj)sules, including Addi- 
son’s case of raaligiiaiit nodule comj)ressing the suprarenal vein. 5. Blood 
extravasated into the suprarenal bodies. (1. No lesion of the suprarenal bodies 
themselves, but pressure or inflammation involving the semilunar ganglia. 

*The first is the only common cause of Addison’s disease. The others, 
with the exception of simple atrojihy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degenerated and 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncp;m- 
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)oli8m of the skin and possibly the muscular vigor. Disturbance 
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moBly entangled in the cicatricial tissne afewt 
cells in the sympathetic ganglia and in the abdominal plexuses generaliy^dis^ i 
appear. The cases of extensive destruction of the glands without AddisonV 
disease are explained by a persistence of the chromaffin structures' elsewhere, ' 
lyhile extensive involvement of the extra-capsular chromaffin system may be 
sufficient to cause the symptoms, the adrenals themselves being intact. 

Few changes of importance are found in other organs. The spleen ia 
occasionally enlarged ; the thymus may be persistent and the lymph-nodes and * 
, tonsils enlarged. The thyroid gland may show changes. The other organs 
show only the alterations associated with a protracted illness. 

Symptoms. — In the words of Addison, the characteristic symptoms are 
‘^^ana^mia, general languor or debility, remarkable feebleness of the heart's 
action, irritability of the stomach, and a peculiar change of color in the 
skin.” The onset is, as a rule, insidious. The feelings of weakness usually 
precede the pigmentation. In other instances the gastro-intestinal symptom^, 
the weakness, and the ])igmentation come on together. There are a few cases 
in which the whole process is acute, following a shock or some special depres* 
sion. There are several important features: 

(tf) riCiiMENTATioN OF Tiip: Skin. — This, as a rule, first attracts the 
attention of the patient’s friends. The grade of coloration ranges from a 
light yellow to a <le(»j) brown, or even black. In typical cases it is difiPuse, 
but always deeper on the ex})osed parts and in the regions where the normal 
pigmentation is more intense, as the areolae of the nipples and about the 
genitals; also wherever the skin is comf)ressed or irritated. At first it may 
be (‘onfined to the face and hands. Occasionally it is absent. Patches^ showing 
atroj)hy of pigment, leucoderma, may occur. The pigmentation occurs on 
the mucous membranes of tlie mouth, (conjunctiva', and vagina but it is not 
distinctive and is common in the negro. A patchy pigmentation of the 
serous membranes has often been found. Over the diffusely pigmented skin 
there may l)e little mole-like sj)ots of deeper pigmentation, and upon the. 
trunk, particularly oji the lower abdomen, it may be “ribbed” like the sand 
on the seashore. 

(h) Gastko-intestixal Symptoms. — The disease may set in with attacks 
of »ausea and vomiting, spontaneous in character. Toward the close there 
may be ])ain with retraction of the abdomen, and even features suggestive 
of j)eritonitis. A marked anorexia may be present. The gastric symptonis 
are variable throughout the course ; occasionally they are absent. Attacks of 
diarrhoea are frequent and come on without obvious cause. 

(c) Asthenia, the most characteristic feature, may be manifested early 
as a feeling of inability to carry on the ordinary occupation, or the patient . 
may complain constantly of feeling tired. There may be an extreme degree 
of muscular prostration in an iiulividual apparently well nourished, whose ‘ 
muscles feel firm and hard. The cardio-vascular asthenia is manifest iti 
a feeble, irregular action of the heart, whicdi may come on in paroxysms^ 
in attacks of vertigo, or syncope, in one of which the disease may prove fatal. 
The blood pressure is low, falling to 70 or 80 mm. of Hg. 

Headache is a frequent symptom; convulsions occasionally occur. Fain 
in the back may be an early and important symptom. Anaemia, specially 
ref^red to by Addison, is not common. In a majority of the patients the 
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count is normal. The sugar content of the blood has been foilnd ti^ 
be low in some cases. McMunn described an increase in the urinary pigments^ 
and a ])igment has been isolated of very much the same character as the 
melanin of the skin. 

The termination is by syncope, which may occur early in the disease, 
by gradual progr(*ssive astlicriia, or by the development of tuberculous lesions. 
A noisy delirium with urgent dyspnoea may precede the fatal event. 

Diagnosis. — Pigmentation of the skin is not confined to Addison’s disease. 
The following conditions may give rise to an increase in the pigment; some 
of which, 0 . g., a and h, are due, ns in Addison's disease, to disturbance in the 
chromaflin system. , 

(a) Abdominal growths — tubercle, cancer, or lymplioma. In tuberculosis 
of the peritoneum })iginentation is not uncommon. 

(&) Pregnancy, in whicdi the discoloration is usually limited to the face. 
Uterine disease is a common cause of a patchy melasma. 

(r) llannochromaioHis, asso(‘iated with cirrhosis of the liver, pigmentation 
of the skiji, and diabetes. 

(d) In overworked persons of constipated habit tlujre may be a patchy 
staining of the face and forehead. 

(e) The vagabond’s disc^oloration, caused by the irritation of lice and dirt, 
may reach a high grade* and lias been mistaken for Addison’s disease. 

(/) In rare instancies there is deep disc'oloration of the skin in melanotic 
canc’cr, so general that it has been (*onfound(*d with melasma suprarenale. 

(g) In certain oases of exophthalmic goitre abnormal ])igmejitation occurs. 

{h) In a few rare instances the pigmentation in scleroderma may be gen- 
eral and deep, 

(i) In the fac'e there may lx* an extraordinary degree of pigmentation due 
to innumerable small bbu-k eomcHlones. If not seen in a very good liglii, the 
face may suggest argyria. Pigmentation of an advanced grade may oc(*ur in 
chronic ulcer of the stomach and in dilatation of the organ. 

(;) Argyria has sometimes been mistaken for Addison’s disease. ^ . 

(/r) Arsenic may cause a most intense pigmentation of the skin. 

(Z) With arterio-sclerosis and chronic licvirt disease there may be marked 
melanoderma. 

{m) In pernicious anfvmia the ]>igmentation may be extreme, most com- 
monly due to the ])rolonged administration of arsenic. 

(n) There is a form of deep pigmentation, nsnally in W'omen, which per- 
sists for years w^ithout any special imj)airmeiit of health. The pigmentation 
is a little more leaden than is usual in Addison’s disease. 

(o) In ochronosis there may be a deep melanotic pigmentation of the 
face and hands. 

(p) In von Pecklinghansen’s disease the ])igmpntation may be uniform 
and suggestive of adrenal disease. 

In any case of unusual ])igmentatioii these conditions must be excluded; 
the diagnosis of AddisoJi’s disease is scan^ely justifiable wiibout the asthenia. 
In many instances it is difliciilt early in the disease to arrive at a definite 
conclusion. The syncope, low Idood ])ressure, nausea, and gastric irritability , 
are important. As the lesion of the capsules is almost always tuberculous^ 
in doubtful cases the tuberculin test may be used. 
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Pn^gnosiB. — The disease is dsually fatal. The cases in which pigmenta- 
tion is slight or does not occur run a more rapid course. There are occa- 
sionally acute cases which, with great weakness, vomiting, and diarrhoea, prove 
fatal in a few weeks. In a few eases the disease is much prolonged, even to 
six or ten years. In rare instances recovery has taken place, and periods of 
improvement, lasting majiy months, may occur. 

Treatment. — When astlienia appears the patient sliould be confined to bed 
and sudden efforts and muscular exercise should not be allowed. Fatal syn- 
cope may occur at any time. For tlie debility arsenic and strychnia are useful ; 
for ti^o diarrhoea large doses of bismuth, and for the irritability of the stom- 
ach very simple diet and alkalies. The diet should be be light and nutritious; 
sugar should be given freely. As the disease is nearly always tuberculous an 
open air treatment may be carried out. Tuberculin may be tried cautiously, 
, parti(*u]arly if the patient is seen early. If there is any evidence of syphilis, 
specific^ treatment should be given cautiously. 

Operation has been suggested and should bo considered if there is a tumor 
in the situation of tlu* adrenals. In any case, unless there were sui^ernumerary 
adrenals and a ooiisideral)le j)ortion of the extra-capsular chromaffin intact, 
the operation would Ik; useless. 

AniiHXAL — The relation of Addison's disease to the adrenals 

is not the same as that of my\<rdema to the thyroid gland, in which the insuf- 
ficiency is relieved by the administration of thyroid ]>reparations. The tubercu- 
lous nature of the lesions ii> most easels of Addison’s disease is an obstacle, 
.and there is usually widespread involvement of tlie sym])athctic system. A 
large series of cases have been treated with various ])r(»|)arations, but only 
a very few with satisfactory results. In only three of ou^* patients was there 
marked improvement. In one, all the severe sym])toms disa})poared, the pig- 
mentation ('lea red, and the patient died .suhsecjuently of an acute infection. 
The adrenals were found sclerotic hut not tuberculous. The driod gland may 
be given in dos(‘S of from 5 to grains (0.3 to 1.3 gin.) three times a day. 
Ei)inej)hrine by injection may be tried also. 

IJ. OTHER AEFECTIOXS OF THE SETRARENAL GLANDS 

.Lesions of the Adrenal Cortex. — Remarkable changes in the secondary 
seXual characters have been associated with lumors and other lesions of this 
part — tlie so-c*alled suprarenal genital syndrome. Pseudo-hermaphroditism 
has been found in connection with hyfierplasia of tlu‘ cortex, as in a case in 
which the internal organs wx‘re those of a female Init the external had male 
characters. The reverse may occur. Premature jnilxTty, with the development 
of the secondary sexual characters, obesity and oviu'growth of hair, may 
appear as early as the fifth or sixth year. After pulierty the presence of a 
tumor may lead to tlie condition kiiowui in women as virilismus or hirsutismus, 
in which a growth of hair occurs on the face, the voice becomes masculine, 
and the muscmlar strength may increase. Later, as the signs of tumor de- 
velop, there are ematn'ation, pigmentation, and mental changes, 

< Hyper- and Hypo-function of the Adrenals.— The state of our knowl- 
edge is far too uncertain to make it worth while to discuss the clinical vagaries 
|;j|dtij[>ed under the terms hyper- and hypo-epinephrinsemia. In acute adrenal 
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^^^ufficiency there may be abdominal pain with diflFiisfe tenderness, mark^ 
prostration, malaise, vomiting, a small soft pulse, low blood pressure, hypo* 
glycsemia and sometimes diarrhoea, convulsions, coma and death. The sug- 
gestion of Sergent that the vaso-constrictor skin reflex, causing the ‘Vhite 
■ line,^^ is an evidence of adrenal insufficiency has not been supported, but in 
some cases of asthenia and Ioav blood pressure the response to the administra- 
' ,tion of adrenal gland substance is prompt. That certain disturbances come 
under these headings can not be doubted but much work and many observa- 
tions are necessary before they can be accurately stated. 

Haemorrhage. — Acute ha?morrhagic adrenalitis presents a picture some- 
what like acute pancreatitis — a sudden onset with pain, vomiting, profound 
prostration and death within a few days. In other cases convulsions occur 
. or a typhoid state with profound asthenia results. In children tlie dis6as0 'may 
be associated with purpura, both cutaneous and visceral. 

Tumors. — Orthmann (1921) analyzed 147 operative and 140 post jJlortepa 
cases of tumor of wdiieh 66 wore carcinoma, 55 sarcoma and 115 'hyper- 
nephroma. Stevens (1923) collected 75 cases of acleno-carciiioma of the gland 
of which one-third were in infants or young children, llkletastases occurred 
early and were usually widespread. Weakness, gastro-intesl inal disturbance 
and pain were tlie commonest symptoms. The pain usually extended up to 
the corresponding shoulder and across the abdomen anteriorly. Pigmentation, 
haematuria (possibly due to pressure on the renal vein) and overgrowth of hair 
were found occasionally. Successful removal has been done. In children ex- 
cessive genital development with overgrowth of hair and obesity has been^ 
found, as noted by Bullock and Sequeira, who collected a number of cases,, 
On this account a suggestion has been made that the adrenal cortex has an 
Jiormonic internal secretion which influences sexual development. Kobert 
Hutchison described a remarkable syndrome in children of adrenal turnor^ / 
exophthalmos, and cranial tumors; and William re})per (tertins) described 
a form characterized by rapid growth, diffuse involvement of the liver, 
great distention of tlie abdomen without ast^ites or jaundice. 

Carotid Glands. — Situated at the bifurcation of the carotid arteries, these 
bodies, each about the size of a grain of wheat, belong to the chromaffin group. 
Their function is unknown. They are of interest as the seat of tumors, benign 
at first but which may become malignant. The situation at the bifurcation 
. of the carotid artery, movalde laterally but not vertically, single, smooth, not 
tender or painful, a transmitted ])ulsatioii with a thrill and a murmur, bulg- 
■^^ing of the wall of the pharynx, slow growth and long duration, are the im- 
portant features. 


n. DISEASES OF THE THYMUS GLAND 

The thymus in structure has little resemblance to the other ductless glands^ 
with the exception of the epiphysis cerebri, and must be classed as an epithelial 
rather than as a lymphoid organ. At birth the thymus gland weighs about 
12 grams; from the first to the fifth year about 2 ^ grams; from the sixth to 
, th#tenth year about 26 grams ; from the eleventh to the fifteenth year about 
, grams, and from the sixteenth to the twentieth year about 25^ grams, 



after which it undergoes a gradual atrophy 
, iug place, a ^^persistent thymus^^ remains. 

The function of the gland is not known. There is' an obscure relationship 
between the thymus and the sexual glands. After castration N. Patton found 
persistency and hypertrophy of the gland. A disturbance of the normal de- 
velopment of the bones, particularly in ossification, also occurs (Basch) and 
there is an increase in the ex(?itability of the nerves. The nature of the in* 
ternal secretion is unknown. Many experiments have been made with extract 
from the gland, but without definite results. 

I. HYPERTROPHY OF THE THYMUS 

The size of the gland varies so greatly that it is not easy to define the 
limits. ^between persistency and enlargement. Between the manubrium stemi 
and vertebral column in an infant of eight months the distance is only 
2 ^ Jacobi), so that it is easy to understand how an enlarged gland m£^;y 
induce 'what Warthin calls ^^ihymic tracheostenosis.’^ There would appear 
to be, as tliis author suggests, tliree groups of cases : 

(а) Thymic stridor, cither congenital or developing soon after birth, vary- 
ing in intensity and aggravated by crying and cjoughiug. 

(б) Thymic asthma, sometimes known as Kopp’s or Miller’s asthma, is 
an exaggerated and more persistent form of the stridor. While much dispute 
exists as to this form, there can be no doubt as to its occurrence, as there 
are cases in which complete relief has followed removal of the gland. Olivier 
collected 39 cases of thymectomy with 24 recoveries. 

' - (c) Lastly, iji some cases sudden death has occurred, usually in connec- 

tion with the condition of lympliatism about to be described. 

Persistence of the gland has been met with in many affections, such aS 
?“(5raves’ disease, Addison’s disease, acromegaly, myasthenia gravis, rickets, 
'pc. Many observers regard the association of an enlargement with Gravest, 
^Iteease as more than accidental and as a sort of compensatory process. 

IT. ATROPHY OF THE THYMUS 

This is met with accidentally in children who show no special pathological 
changes, especially as Huhrah has shown, in marasmus and the chronic wast- 
* irig disorders of children. Of other morbid conditions, haemorrhages are not 
uncommon. Inflammation of the gland (thymitis) may occur by infection^ 
from neighboring tissues. Mediastinal tumors may originate in the remnants 
of the thymus; dermoid tumors and cysts have also been met with; tubercu- 
losis and syphilis of the gland are occasionally seen. The condition describe 
by Dubois in congenital sy})hilis, in which there are fissure-like cavitiea ip 
the gland filled with a purulent fluid, is probably post mortem softeningi 

III. STATUS THYMICOLYMPHATICUS; LYMPHATISM 

Definition. — A combiimtion of constitutional anomalies among which are 
hyperplasia of the lymph^d tissues and of the thymus, hypoplasia of the car- 
dio-vascular system, and peculiarities of configuration. 
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f. Formerly tho condition was regarded as specially important in young chil- 
dren, but it is found both in children and adults. In Bellevue Hospital, 4o7 , 
cases were found among 5,65S^ autopsies (8 per cent.). Of these only 92 werd 
below the age of twenty years (Symmers). In young adults lymphatism is 
common. Borst and Gra(*e found lymphatic hyperplasia in 5G per cent, of 
2,000 men killed in action and in 80 per cent, of those aged 19 and 20, 

The results of the condition are various; among them are: (1) The lia- 
bility to sudden death. This may be from several causes, (a) Anaphylaxis. 
Necrosis occurs in the ]ymj)hoid tissues with resulting sensitization. With 
further necrosis a fatal attack may result. (&) Cerebral haemorrhage. ,The 
hypoplastic arteries rupture easily, as from slight trauma, which is a.,*^int 
of medico-legal im])ortance. (c) In young children sudden death may result 
from pressure of the enlarged gland (“thymic death’'), l)ut this is jirobably 
very rare. (2) Tncrcasod sus(*cptihility to acute infec'tions and decreased rcr 
sistance to them. This a})])lics particularly to endocarditis, pneumonia^ cerc- 
bro-spinal fever and se])sis. (3) In women there is increased danger in child- 
birth. (1) Psycliical insta])ilily. The subjects form a considerable proportion 
of cases of drug addiction and suicide. 

Pathology. — Synimcrs describes two forms — status lymphaticiis and re- 
cessive status lyinpliatic'us. The former shows well-developed changes in the 
lymphoid tissues and oc'cmrs at an age wlien these structures are active. The 
recessive form shows alrophic (dianges in the lymphoid structures which vary, 
with the time of involutioji. Of 219 cases, 118 were instances of status lym- 
phaticus 89 of the recessive form and 42 were border-line (*ases, tending ,, 
toward recession. In the status lymphaticus form the thymus was hyper- 
plastic, the average W(*iglit being about 25 gm. Ko instance was found of 
death being due to pres.'^ure from the thymus. ]iistologi(*ally the thymus 
showed hyperplasia, wliicdi may be extreme. Secret ie changes were marked 
in the lymph nodes, especially in the ca.ses of sudden death from slight causes. 
This is regarded by Symmers as being in close relation to ana])]iylaxis. 

Sjrmptoms. — C^iildnui wilh lymphatism are often fat, may be ana'mic and ‘ 
flabby but are usually regard(*d as iji good health. The tonsils are enlarged 
and adenoids are present. They have little resistance to infections and are 
easily upset by trifling ailments. They are often sui)jcct to nasal catarrh, 
mouth breathing is common, and vaso-motor changes are frequent. The blood 
may show a marked lYini)liocytoRis. The enlarged thymus may bo shown by 
dulness over the upper sternum and to eacdi side of it which shifts upward 
with extreme retraction of Ihe head (Boggs). There may be bulging or the 
^ gland may be felt in the ej)i sternal noteh. The X-ray shadow may be dis- 
tinct. In these cases there nniy ])0 attacks, often after a fit of temper or a 
crying spell, in whicdi the chihl sliows noisy l)reathing, stridor and cyanosis. 
Bespiration may stop for some seconds or deatli may o(*(mr. 

After puberty tlie condition is easily recognized. In males the main points 
are: (1) A slender thorax, rounded arms and tliighs, and a suggestion of the 
feminine type. (2) A soft delicate skin. (3) A scanty growth of hair on 
the face, es])ecially on the upper lip and chin, and in the axillae, with the 
pubic hair showing the feminine distribution. (4) The external genitals 
may be poorly developed; some are cryptorchids. (5) The cervical and axillary 
glands may be palpable. In females the main features are: (1) A slender 
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thorax and extremities. (2) A soft delicate skin. (3) Scanty axillary and 
pubic hair. (4) Hypoplasia of the genital orgaiis- 

Diagnosis. — Suspected cases should be carefully examined before trifling 
operations. The enlargement of the superficial glands, of the tonsillar tissues ; 
and of the spleen is easily determined. The adult forms arc readily recog- 
nised from the general characteristics. 

^eatxhent. — In children it is well to reduce the sugar and starch in the 
diet to .a minimum, giving skim milk, eggs, meat, green vegetables and fruits. 

A general tonic treatment with iron and arsenic, should be given. A large 
thyrifus causing compression may require removal but treatment by the X-ray 
is oft^ii successful. In the adult forms there is no special treatment. 

‘ ' IV. 71T1VI0RS OF THE THYMTTS OLAND 

These are rare and apparently there are loss than 100 cases on record, the 
majority being sarcomata. Symmers and Vance divide tumors of the thymic 
parenchyma into those originating from the predominant cell of the adult 
thymus, the lymphocyte, and tiiose from the early predominant epithelial 
cell. Th(^ latter are very rare and occur in patients over 50. The lymphocytic 
tumors occur earlier in life; many are in children. Tlie symptoms are usually 
those of pressure and are variable. Early diagnosis, especially aided by 
X-rays, gives a chance of removal. Otherwise X-ray therapy is indicated. 




in. DISEASES OF THE THTBOID GLAND 

I. CONGESTION 

At puberty, in girls, often at the onset of menstruation, the gland en- 
larges; hi certain woirnm the neck becomes fuller at oac'li menstruation, and 
it was an old idea tliat llie gland enlarged at or after defloration. From me- 
chanical causes, as tight collars or repeated crying, the gland may swell for 
a short time. Slight enlargement is common in acute infections. 

IT. THYROIDITIS 

Etiology. — Inflammation of the gland, which is nearly always secondary ' 
to some infection, may be simjde or ])urulont. It occurs with typhoid fever, 
small-pox, measles, pneumonia, rheumatic fever, mumps, influenza, and after 
tonsillectomy. Epidemics of thyroiditis have been reported. It is a rare dfa* ; 
ease in ordinary hos])ital ])raetice. 

Symptoms.— The whole gland may be involved or only one lobe. There ; 
are swelling, pain on pressure, redness over the affecfted part, and, when sup- 
puration occurs, softening or fluctuation. Tlie pressure signs may be acute 
and severe. In supi)urative cases the tenderness is marked and the diagnosis 
from diffuse cellulitis may be difrK*ult. Often the acute inflammation sub- 
sides spontaneously. Myxoedema has followed destruction of the entire gland 
by acute suppuration. 
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TreatmeBt. — Sedatives may be required for discomfort. Iodide ahotdd 
be used in any way. An ice-bag should be applied locally. WiJJi signs <4 
■; suppuration free drainage should be secured. 

There is a primary chronic thyroiditis (also termed sclerotic or woody) 

. which usually occurs in males, between the ages of 20 and 40, without pre-^ 
vious thyroid disease. There is inflammation, with the formation of dense 
connective tissue whicli involves the deep tissues of the neck and may com- 
press the trachea and recurrent lar 3 mgeal nerves. Sections usually show very 
little thyroid tissue. The onset is with swelling of the necik, which increases 
. rapidly; the mass is hard, smooth, and firmly fixed to the deeper structures. 
There is rarely pain or tenderness. Owing to the hardness of the mass, it 
may be regarded as malignant. Spontaneous disappearance has occurred. If 
treatment is necessary on account of pressure on the trachea, the least pos- 
sible interference is wise as myxoedema has followed removal of the slight 
remaining thyroid tissue and treatment by X-rays. 


III. TUMORS OF THE THYROID 

Of these the most important are: {a) Infective granulomata — tuberculo- 
sis, actinomycosis, and syphilis, which are rare. Tuberculosis may be mistaken 
' for exophthalmic goitre. Swelling of the gland may occur in recent syphilitic 
infection, and gummata in the congenital form. (6) Malignant tumors are 
more common than statistics usually indicate. Wilson, in a study from the 
Mayo Clinic, states that among 1(),558 thyroid operations, 207 (‘ases of malig- 
nant disease were found; in addition there wore 81^ ijioperable cases. Car- 
cinoma is much more common than sarcoma. It is more frequent in women 
and occurs espe(*ially in the fifth decade. Adenomas play an important part 
in the etiology and so the history of recent growth in a jjrevious nodular tumor 
is frequent. In a certain number the growth is slow. There is usually a pro- 
gressive increase in the size of the thyroid, which is often irregular. Wi^ 
this, signs of pressure on the larynx, trachea, and oe.sofdirtgus arc commdii. 
Pain is not um^ommon and there may be a good deal of cardio-vascular dis- 
turbance, In later stag(*s the tumor is large and the surface veins are dis- 
tended. The skin may become adherent and the pressure signs are marked. 
Erosion of the trachea or oesophagus may occur. Metastases are common, es- 
pecially in the lungs. The diagnosis has to be made from adenoma and oper- 
ation should be done if there is any doubt. Treatment is surgical and should 
not be dela,yed. The use of radium or X-rays is advisable after operation and 
as a palliative measure. 

IV. ABERRANT AND ACCESSORY THYROIDS 

In various places, from the root of the tongue to the arch of the aorta, 
fragments of thyroidal tissue have been found. These aberrant portions of 
the gland, are very apt to enlarge and undergo cystic degeneration. In the 
mediastinum they may form large tumors, and in the pleura an accessory 
cystic thyroid may occupy the upper portion, and a case was reported by F. 
A, Packard, in which the cystic gland filled nearly the entire side. The 
k^-cfilled lingual thyroid is not uncommon, varying in size from a hemp seed 
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to f pea, usually free iu the 4eep muscles’ ol 'im^PgOBy attt^ 
hyoid hone. When enlarged the lingual gaiiti 's^j form a tunmr 
able size. The true thyroid gland has been absent, and removal of the 
goitre has been followed by myxcedema. 

t 

; V. SIMPLE GOITRE ^ 

Definition. — chronic enlargement of the thyroid gland, due to lack of ! 
iodine, occurring sporadically or endemically. 

Distribution. — Goitre is widely distributed throughout the United States ' 
and Canada. In England it is common in certain regions ; the Thames val- 
ley, the Dales, Derbyshire, Sussex, and Hampshire. It is very prevalent 
about Oxford and the upper Thames valley. In Switzerland, in the motthv 
tains of Germany and Austria, the mountainous districts of France, and in! 
the Pyrenees the disease is very prevalent. In regions of Central Asia, in tho l 
Abysinnian mountains, and in the Himalayas there are many foci of the’ 
disease. 

Etiology. — The disease is rarely congenital except in very goitrous dis-^v 
tricts. Cases are most common at or about puberty, and the tendency dimii'' 
ishes after the twentieth year. Women are much more ^frequently attacked 
tlian men, in a proportion of (> or 8 to 1. The disease occurs at every latitude 
and in every altitude, in valleys and in plains, and in various climates. It r 
seems to be less prevalent by the seashore. 

In the diffuse colloid goitre of adolescence there is probably exhaustion 
of the thyroxin in the tissues with a resulting stimulation of the thyroids 
, The formation of tliyroxin is disturbed from shortage of iodine. Infection 
may influence the exhaustion of thyroxin in the tissues. It is suggested that 
bacteria in the digestive tract may influence the absorption of iodine. The , 
.essential cause is lack of a sufficient amount of iodine. 

Morbid Anatomy. — Usually the whole gland is involved, but one lobe only , 
%iay be attacked. There are various changes which may be combined: (1) 
Parenchymatous, in which there is a general increase in the thyroid tissue;, 
(2) colloid, with a great increase in the amount of colloid; (3) cystic, 
which the cysts contain colloid material; haemorrhage may occur into the: 
cysts; and (4) fibrous, with a great increase in fibrous tissue. There is an' 
increase in the colloid material of the follicles. Degenerations of various. 
: kinds are common, parti(;ularly cystic, in which there are many large and 
small cavities with colloid contents. In some of these cystic forms there are 
. papillary ingrowths into the alveoli. Sometimes extensive haemorrhagjBS oc- 
cur in the gland. 

Symptoms. — The incirease in size is usually insidious and in many cas^!. 
there are no symptoms and the only complaint is of the disfigurement 
the enlargement. »Symptoms are due to pressure ; the trachea may be 
from pressure, usually from an eidargecl isthmus, or narrowed by cireidftjp! 
compression. The symptoms are more or less marked stridor and 
which may persist for years without special aggravation. They may be 
ent with very large glands, with the small encircling goitre, or with a 
which passes deeply beneath the sternum. Pressure on the recurrent 
may cause attacks of dyspnoea, particularly at night, Cfisd the voice 
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jflteTCd. Pressure on the vagus is not common. Sometimes there W diflS- 
oulty in swallowing, and the veins of the neck may be compressed. The heart 
may be involved, from pressure on the vagi. Other cardiac disturbances prob- 
ably mean hyperthyroidism. The basal metabolism may be below normal 
(10 to 15 per cent.). This is altered very rapidly by giving thyroxin. The 
diagnosis of enlargement of the gland rarely gives difficulty unless it is intra- 
thoracie. Care should always be taken to recognize hyperthyroidism. With 
intrathoracic goitre there {ire dyspnoea and choking sensations, especially w:ith 
movement, and the i)atient sleeps with the head high. Dulness, decreased 
movement of tlio larynx on swallowing, laryngeal paralysis, venous obstruc- 
tion, and signs of broncliial compression may be found. The X-ray study is 
important. Sometimes the tumor may appear and disappear. 

Prognosis. — Many cases in the young get well; too often the tumor per- 
sists, but it may disappear on a change of locality. 

Prevention. — The brilliant wwk of Marino and his associates has shown 
that in a great majority of cases simple goitre can he prevented by the admin- 
istration of iodine. Amounts of 5 grains (0.3 gm.) of the iodide given twice 
weekly for a month twice a year are usually sufficient. 

Tireatment. — Iodine in some form is used extensively, and often is curative. 
Its alfect is to stimulate the gland to liealthy action. In young people 2 to 5 
grains (0.13 to 0.3 gm.) of i)otassinm or sodium iodide may be given daily. - 
Iodine injections into the gland are not advisable. Iodine may be applied 
externally as an ointment (5 })er cent.). The X-rays have been tried with 
success. When the gland is large, surgical measures are indicated. 


VI. IIYrOTHYROTDlSM 
{Creiiitism and Myxwdcma) 

Definition. — A constitutional affection due to insufficiency of the thyroid 
gland, characterized by a myxo'dematous (*ondition of tlie subcutaneous tissues 
and mental disturbance, and anatomically by atrophy of the thyroid gland. 

History. — As early as 1859 Schiff had noted that in the dog removal of 
the gland was followed by ('ertain sym]»toms. Gull described cretinoid*, 
change in W'omen,’^ and in the eighties the observations of Ord and other 
English ])hysicians S(‘j)arated a W'ell defined entity called “myxaulema.^^ 

Kocher (in 1883) rei)orted that 30 of his first 100 thyroidectomies had been , 
followed by a very characteristic picture, to wdiicli he gave the name “cachexia 
strumipriva,” an observation already made in the previous year by the Ec- 
verdins, who had recogjiized the relation of this change to the disease knowm 
as “myxa^d<‘ma.^’ The researches of Horsley, and the investigation of the 
Committee of the Clinical Socudy of London, made it clear that the changes 
following complete' removal of tlie gland, cachexia strumipriva, myxeedema, 
and sporadic cretinism, wora one and the same disease, due to insufficiency 
of the thyroid gland. Schiff and Horsley demonstrated that animals could 
be saved l)y the transplantation of the glands. Lastly cam(*. the discovery of 
George Murray and Howitz that feeding with thyroid extract replaced the 
gland function, and cured the disease. The first patient given thyroid by 
Murray in 1891 died in 1919, aged 74, from heart disease. The activity of the' 
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gland is connected with the mefabolism of iodine, of which the maximnnn 
amount in the gland does not exceed 25 milligrams. 

Kendall isolated the active principle which he terms thyroxin and which 
contains 65 ])er cent, of iodine. It is an amino-acid which enters into reaction 
and is regenerated so that it can repeat the process. It acts as does thyroid 
extract in myxoedema. Th^re is a quantitative relation between thyroxin 
and the rate of basal metabolism. 

'The outcome of a host of researches has been the re(*ognition of the enor- 
mous importance of tlie internal secretion of the gland, which is essential 
for normal growth in childhood, and has a marked influence on metabolism. 
It stimulates both vegetative nervous systems. 

Etiology. — This is clear in the cases of complete removal of the gland or 
yyheu atrophy of the remaining ])ortion of the gland oc'curs. Probably atrophy 
h resj)onsible in the cases occurring after exophthalmic goitre and infections. 

. In cretinism usually one or both parents have thyroid disease. In some cases 
the gland is absent. Jn myxeedema a injm!)er of factors may be operative: 
(1) at tha* menopause it is not uncommon; (2) witli frequent childbearing 
and sometimes with ])regijancy ; (3) following^ acute infections; (4) with other 
endocrine disturban(*(‘s ; and (5) in old age. Females are much more often 
affected than males and especially between 40 and 50. 

Clinical Forms. — There are three groups of cases — cretinism, myxoedema 
proper, and operative myx(rd<*ma. To Felix Semen is due the credit of recog- 
nizing that these are one and* the same (condition and all due to loss of func- 
tiou of the thyroid gland. 

CiiKTiMSM. — Two forms are recognized— the s])oradic and the endemic. 
In the Hporadic form the gland may be congenitally absci't, or is atrophied 
•after one of the sj)ecific fevers, or the condition devedops with goitre. The 
disease is not very uncommon; the histories of 58 cases were collected in- a ' 
0 few years in the PnitcMl Stales and Canada (Osier). It is more common 
, in females than in males — 35 in the series. 

Morbid Anatomy. — Absence of the gland or comphde fibrous atrophy 
* is the common ('ujidition. Ooitrc' with ajiy trace of gland tissue is rare. In 
the sporadii; form sometimes the hypophysis and thymus have l)een found en- 
larged. Arrest of dc‘veloj)me]it, a brachv cephalic; skull in the endemic, and a 
dolichocephalic in the sporadic form, are the ('liiof skeletal changes. 

Syrnptoms . — Hypothyroidism should l)e susjH^cted in all children over- 
W'eight at birth, nine pounds or over. In such cliildren signs of delayed bone 
development should he looked for by an X-ray study. Otlierwise the condition 
is rarely recognized before the child is six months old and often not until 
later. These children usually lose weight from malnutrition; by the age nf 
two 3 a‘ars they are under size and under weight. The development of bone 
/ ‘ is retarded. It is noticed the cliild does not grow so rapidly and is not bright 
, mentally. The tongue looks largo and hangs out of the mouth. The hair 
may be thin and the skin very dry. ITsually by the end of the first year and 
^ during the second yeiir the signs bec^ome very marked. The fac^e is large and 
; bloated, the eyelids are puffy and swollen ; the ahe nasi are thick, the nose is 
depressed and flat. Dentition is delayed, and the teeth which appear decay 
early. The abdomen is swollen, the legs arc thick and short, and the hands 
n a?d feet are undeveloped and pudgy. The face is pale and sometimes has a 







P , sallow tint/ The fontanelles remain Ipeti; there is muscular weaSn^ 
he child can not support itselfl In the supraclavicular region^ ^ere are 
I’ pads of fat. The child does not develop mentally and may lapse into 
^■imbecility. . 

In eases in which the atrophy of the gland follows a fever the conditi|fi 
/ may not come on until the fourth or fifth year, or later. This is really, as 
Parker determined, a juvenile myxcedema. In a few of the sporadic 
f cretinism develops with an existing goitre. It may retard development, ’-iS^ily 
/ and mental, without ever progressing to complete imbecility. ' /3ft' 

Ekdemic Cketjnism. — This occurs wherever goitre is very preval^t^ as 
in parts of Switzerland, Savoy, Tyrol, and the Pyrenees. It formerly pre^^ed 
,in parts of England. The clini(;al features are the same as in the spc^dic 
’ form, stunted growth and feeble mind, plus goitre. Whatever the causal a^t 
may be, it is the interference with the function of the gland that l^ad&^Hj^/ 
cretinous changes. 

The diagnosis in a typical instance is very easy after one has seen a'cas^ 
or good illustrations. Infants a year or so old sometimes become fiabby, Ic^ 
their vivacity, or show a protuberant abdomen, and lax skin with slight cr® 
Inoid appearance. These milder forms are probably due to transient fun?* 
/"tional disturbance in the gland. Other causes of defective development, fespe- 
'eially syphilis, should be excluded. It may be difficult to determine the basal 
fiietabolism but the effect of giving thyroid extract is of great aid in diagncfeis. 

, The prognosis depends on the time when treatment is begun. If this is earfy 
the child may become normal. In older children there may be improvement 
. : but a normal condition does not follow often. Cretins usually die young * 
from intercnrrent disease. 

Myxcedema of Adults (GulVs Disease ), — Women are much more f re- 
s'”;^ quently affected than men — in a ratio of b to 1. The disease may affect sev- 
/'eral members of a family, and it may be transmitted through the mother. In 
some instances there lias been first the appearance of exophthalmic goitre;" 
The symptoms of myxcedema may disappear during pregnancy or may develop 
post partum. Myxcedema and exophthalmic goitie may occur in sisters. 

- Extreme forms are not so common in America as in England. C. P. Howard 
: collected 100 American cases, of which 86 were in women. 

The onset is usually insidious with mental dulness and loss of memory. 


Obscure pains, especially in the legs, are common; they are aggravated by 
' ^ rubbing or pressure. The pain is situated in the skin and subcutaneous tissues 
/ and is marked on pinching the skin. In other cases, due to involvement of 
< the ligaments, there may be relaxation of the joints, causing pain and condi- 
such as flat-foot or lordosis. The clinical features are marked increase 
: in the general bulk of the body, a firm, inelastic swelling of the skin, which 
does not pit oii?^ressure ; dryness and roughness, which tend with the swelling 
to obliterate in the face the lines of expression; imperfect nutrition of the 
hair; local tumefaction of the skin and subcutaneous tissues, particularly in 
the supraclavicular region. Perspiration is usually much decreased. The 
physiognomy is altered in a remarkable way : the features are coarse and 
. broad, the lips thick, the nostrils broad and thick, and the mouth enlarged. 

The hair of the eyebrows is often scanty, especially on the outer part. Over 
1 ^; the cheeks^ sometimes the nose, there is a reddish patch. There is a striking 







oi thought and of uioroment. The 

pati^ta grow irritable and suspicions, and there my be hea&die,"^ 
instances there are delusions and hallucinations, .Reading to a finid ooi^p 
of dementia. The gait is heavy and slow, ^e tempet^ature may be 
n^^al and the patients often suffer in cold weather. The pulse is Usu^l 2 ^>^ 
slw. . Constipation is generally a marked feature. Haemorrhage sometime^:;;' 
occurs, probably due to decreased coagulability of the blood. There is ofteA " J 
a;i^derafe secondary anaemia with a normal leucocyte count. Albuminuria J 
is SOT^imes present, more rarely glycosuria. The tendon reflexes give a slowf;: 
movi^e'nt and greater stimulation than normal is needed to elicit a response; 

: is usually due to some intercurrent disease, most frequently tubercu- ' * 
|'( Greenfield). The thyroid gland is diminished in size and may become X 
)^etely atrophied and converted into a fibrous mass. The subcutanebuf^ 
^jl^abundant, and in one or two instances a great increase in the mu^ ^ . 
gn found. I'he larynx is also involved. ,Vt! 

basal metabolism is reduced 20 to 40 per cent, below the normal. 
fie course is slow hut progressive, and extends over ten or fifteen yearg.’ ^ 
A conditioil of acute and temporary myxoedema may develop with enlargeinent:^. 
<|Sthe thyroid and may follow exophthalmic goitre. The symptoms of 
two diseases liave been combined. In one case a young man increased iA ? 
weight enormously during three months, then had tachycardia with treihoir -7 
and active delirium and died within six months of the onset. 

"OrKitATivE Myxckdema; (^vciikxia sTRrMjnuvA. — Horsley showed that y ! 
complete removal of the thyroid in monkeys was followed by the production^ 
of a condition similar to that of myxoedema, sometimes associated with spawns 
or tetanoid contractures, and followed by aj^athy and coma. An identi^l ' 
condition sometimes follows extirpation of the thyroid in man. If a small 
fragment of the thyroid remains, or if there are accessory glands, the symp* 
toms do not develoy). Operative myxoedema is very rare in America. Some.,/’ 
years ago only two cases were found, one of which, McG raw’s, referred to in 
previous editions of this work, has been cured. 

The diagnosis of marked myxoedema is easy, as a rule. The general aspect . . 
of the patient — the subcutaneous swelling and the pallor — suggests nephritiSji 
which may be strengthened by the discovery of casts and albumin in the urine;?/ 
but the solid character of the swelling, the exceeding dryness of the skin, , / 
the yellowish white color, the low temperature, the loss of hair, the duU, . 
listless mental state and the low basal metabolism should differentiate the con- , 
ditions. In dubious cases not too much stress should be laid upon the supra-./, 
clavicular swellings. There may be marked fibro-fatty enlargements in thift. ' 
situation in healtliy persons, the supraclavicular pseudo-lipomata of Verneuil* ? 
In mild cases the diagnosis is often overlooked because myxoedema is 
considered. The basal metabolism and the results of thyroid therapy A!rtf| 
important. ,, . ' ’ };/ 

Jelliffe points out that in some cases tabes dorsalis may be diagncied 
owing to the pains, unequal and sluggish pupils, myotonia, and decreiuset 
patellar and tendon Achilles reflexes. 

Hypothyroidism should be considered in children who are dull and/^cfc- / 
ward, in women who have* symptoms suggesting a premature menopau^^ in/“ 
obesity, and in those with constipation the cause for wlfiich is obscure. ^ ; 




Treatment. — The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept at an even temperature, and should, 
if possible, move to a warm climate during the winter months. Repeated 
warm baths with massage are useful. Our art has made no more brilliant 
advance than in the cure of the disorders due to insufficiency of the thyroid 
gland. That we can to-day rescue children otherwise doomed to helpless 
idiocy — that we can restore to life the hopeless victims of myxoedema — is a 
triumph of experinuMital medicine for which we are inde])ted very largely 
to Victor Horsley and his pupil Murray. Transplantation of the gland was 
first tried; then ^lurray used an extract subcutaneously. Hector Mackenzie 
in London and ITowitz in C^o})enhageii introduced the method of feeding. 
The gland is effic^acious in a majority of all the cases of myxoedema in infants 
or adults. It makes little difference how it isTudministered. The dried gland 
is the most convciiient. It is well to begin with the Thyroideum siccum 
U. S. P. 1 grain ((hOtir) gni.) three times a day. TJie dose may be increased 
gradually until the ])roj>cr dose for each patient is found. Care should be 
taken to be sure of the strength of the i)reparation which is given. In many 
cases there are no un[)leasajit symptoms; in others there arc irritation of the 
skin, restlessness, ra])id jmlse, delirium and in rare instances ionic spasips, 
the condition to which the term fhyroidisw is applied. ^I'lie results, as a rule, 
are unparalleled hv anytliijig in the whole range of curative measures. Within 
six weeks a poor, feel)je-minded, toad-like caricature of humanity may be 
stored to menial and bodily healtli. Loss of weight is one of the lirst and 
most striking effects: one j)aiient lost over 30 pounds witliin six weeks. The 
skin becomes moist, the urine is increased, tlie perspiration returns, the tem- 
perature rises, the' ])u]se rate quic'kejjs. the mental tor])or lessens and the basal 
metabolism increases. Ill effecds are rare. 

The troatmojit, as Murray suggests, must be carried out in two stages— 
one, early, in which full doses are given until the cure is elfected ; the other, 
the permanent use of small doses sufficient to ]jr(*servc the normal metabolism. 
In the cases of cretinism it seems necessary to keep u]> the treatment indef- 
initely as relaj)se may follow the (*essation of the use of the extract. 


VIT. ADENOMATOI'S GOITRE 


In the human thyroid there are ui^illy groups of undeveloped thyroid 
cells; with the need for increased activity these “rests’^ grow and form the 
adenomata very often present in simple adolescent goitre. They are very 
variable in size ajid number. The frequent associ|iioji of colloid and ade- 
nomatous goitre is to be noted. The sim})le adenomatoue goitre may be 
diffuse or nodular. It usually develops aljout or soon after puberty and may 
persist indeliiiiiely without (*ausing symptoms. In other (‘ases toxic symp- 
toms may appear years later (toxic adenomatous goitre). IVobably a variety , 
of causes may be responsible, siu'h as nervous disturbance and infections. 

In simple adenowaious goilre the picture is very much the same as in 
simple goitre but the gland may be more irregular and nodular in places. 

In la Ac or hyperfunctioning adenomatous goitre (secondary hyperthy- . 
roidism) tlie condition of hyperthyroidism is added. As a rule this happens 
only after many years of enlargement of the gland and so the patients . 





ttsually forty years of age or over. The onset of aymptbms is usually ^adiial 
and for a time they may not be marked. Fdtigue is of special importance. 
The clinical features are much like those of Graves’ disease with certain dif- 
ferences. There is exophthalmos but the other eye signs are lacking. Tremor 
may be absent or coarse. The tachycardia is not so marked and is more often 
influenced l)y sleep or digitalis. ITyi)ertensioii (especially an increase in the 
diastolic pressure) and evidence of myocardial degeneration (auricular fibril- 
lation) are more common. Vaso-motor disturbances are less marked. The 
thyroid gland is large and often irregular; it does not often show pulsation,, 
thrill or murmur. The psy(*liucl features are less marked and loss in weight 
is gradual. The basal metabolism is increased. 

In diagnosis, the history of goitre for many years and the clinical features 
are usually sufficient, ])arti(*ular importance belonging to* increased basal 
metabolism, which is often the deciding factor. The distinction from ‘^neuras- 
thenic” conditions may be difficmlt and often depends more on a careful study 
than on any special test, oxce])t basal metabolism. As patients with toxic 
goitre are resistant to the usual offeids of quinine, 10 grain (0.0 gm.) doses 
may bo given four times a day for several days. The absence of any of the 
usual results suggests hyperthyroidism. 

The prognosis is variable and do})ends on the severity of the condition 
yi.nd the evidence of myocardial damage. It is essentially a chronic con- 
dition. 

The prevention is that of simple goitre and it is to bo hoped that by the 
adminisiratio]! of iodine or iodide many cases can be prevented. 

‘ The treatment is mindi like that of Graves’ disease. Sjaicial attention 
should be given io any foci of infection. Special interest attaches to X-ray 
treatment vdiicdi in many cases is siiceessful. As the results of surgical treat- 
ment are usinilly excellent, it should be advised if other measures are not 
promi)tly successful. The presence of considerable myocardial change is not 
a necessary contra-indication. 


VII 1. HYPEETHYnOTIIlSM; EXOPHTHALMIC GOITRE 
{Graves^ Basedow's, or Barry's Disease) 

Definition. — A disease characterized by goitre, exophthalmos, tachycardia, 
and tremor, associated with a perverted or hy])eractive state of the thyroid 
gland and increased activity of the vegetative nervous system. 

The essential nature «of Graves^ disease is in doubt. The thyroid changes, 
which represent extreme stimulation of the gland, may be entirely secondary 
and result from various ciiuses. It may l)e a question of too much thyroxin 
production or the formation of an abnormal substance, which Plummer sug- 
gests may be an incomplete thyroxin molecule. The disturbed function of the 
thyroid may be assocnated with a lack of iodine. Exc-essive administration of 
thyroid extract does not cause exo])hthalmic goitre. \ distinction should be 
made between hyperihyroidism and Graves’ disease. Xot all the cases of 
over-activity of the gland go on to exophthalmic goitre, but it is probable 
that the possibility of this progress exists. It may be difficult to classify some 
jthe borderline cases. 

V, 
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— In th6 poBthumoiis writings of Caleb HMer 
is a description of 8 cases of Bnglargement of the Thyroid Gland ih 
i^©Onnection with Enlargement or Palpitation of the Heart. In the first caife, 
t'ieen in l'J'86, he also described the exophthalmos : ^The eyes were protruded 
‘li/from their sockets, and the countenance exhibited an appearance of agitation 
0 and distress, esi>eeially in any muscular movement.^* The Italians claim that 
\Fla3ani described the disease in 1800. Moebius states that his original ao 
^ is meagre and inaccurate, and bears no comparison with that of Parry. 
If the name of any physician is to be associated with the disease, undoubtedly 
it should 1)6 that of tlie distinguished old Batn physician. Graves described 
disease in 1835 and Basedow in 1840. 

Etiology. — Age . — In Battler’s collection of 3,477 cases only 184 were 
V under the age of sixteen. Sex . — The proportion of females is greatly in 
. excess; in Battler’s collected cases the ratio was 5.4 to 1. 

The exciting causes are probably varied and in many eases two or more 
are concerned. The acute infections, focal infections, ])revious thyroid dis- 
ease and particularly nervous disturbances are factors. The influence of 
: worry, anxiety, mental shock and severe fright is evident in many cases. 

\ 90 me patients a psychical factor seems to be sufficient and this is regard^ by 
' some as the usual cause. f 

A strong family predisposition may exist and five or six members may be 
' affected. 


Pathology. — The essential change consists in iiuTeased activity of the 
gland, which enlarges as a result of hyperplasia and shows increased vaseu- 
larity. The normal colloid is greatly reduced or absent. The epithelial cells 
• of the follicles show proliferation and the lymph-adenoid tissue is increased. 
These changes may occur only in limited areas of the gland tissue. The en- 
largement occasionally results in mechanical disturbance. The increased se- 
, , cretion causes definite results: (1) There is a great increase in metabolism; 

(2) other endocrine glands are affected, and (3) the sym 7 )athetic nervous 
^ system is stimulated. The active principle — ^thyroxin — has been isolated by 
. Kendall. In many cases there is enlargement of the thymus, which may play 
/ a part in the lymphocytosis usually found (30-G0 pei cent.) with decrease in 
v* the neutrophiles. Myxccdema may develop in th.e late stages, and tliere are 
. 'transient oedema and in a few cases scleroderma, which indicate that the 
; nutrition of the skin is involved. The degree of hy]>erthyroidism and dys- 
thyroidism may be difficult to determine. The relative amounts of each 
may vary. The response to iodine therapy depends on the influence on dys- 
thyroidism. 

In rare instances the thyroid gland has been stated to he normal. In 
; 5, majority of cases there is active hyperplasia of the gland, with enlarged 

‘ ; and TOwly formed follicles, and an increase in the lymj)hoid tissue of the gland 
\ stroma. Involiitionary and regressive changes are common; the hyperplasia 
may cease and the gland returns to the colloid state. Finally, in certain cases, 
atrophy of tiie cell elements takes place. The iodine content of the gland 
bears a direct relationship to the amount of colloid ; the gland in hyperplasia 
has the lowest percentage, the pure colloid glands the highest, 
y Symptoms. — Acute and chronic forms may be recognized. In the acute 

‘ form the disease may arise with great rapidity. In a patient of J. H. Lloyd*$, 
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of Philadelphia, a woman, aged thirty-nine, who Had been considered perifctfj? 
healthy, but whose friends had noticed that for some time her eyes lodi 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were prom- 
inent and the thyroid gland was much enlarged and soft. The gastro-intestinal 
symptoms continued, the pulse became more rapid, the vomiting was incessant, 
and the i)atient died on the third day of the illness. The acute cases show 
marked toxaemia but are not always associated with delirium. 

More frequently the onset is gradual and the disease is chronic. Toxic 
symptoms usually appear within a year. There are five principal features — 
tachycardia, exophthalmos, emargement of the thyroid, tremor and increased 
basal metabolism. 

Tacuycakdia. — hapid heart action is the most constant phenomenon. 
The pulse rate at first may be not more than 95 or 100, but when the disease 
is established it may' bo from 1 40 to 160, or oven higher. The increase is most 
marked in the sympathicotonic cases. Irregularity is not common, except 
toward the clos(‘ and may be due to auricular fibrillation. Auricular flutter 
may 0('(‘ur. In a well developed case the visible area of cardiac i)ulsation 
is much increased and the a(*tion is heaving and forcible. There is marked 
visible pulsation iji the arteries. The capillary j)ulse is readily seen, and 
there are few diseases in whiih one may see at times with greater distinctness 
the venous jmlse in the veins of the hands. The throbbing pulsation may be 
felt even in the finger tips. Avascular erythema is common — the face and 
]ie(*k are flushed and then* may be a widespread erythema of the l)ody and 
limbs. The blood pressure varies ; there may be an early stages of hypertension 
followed by a long fxn’iod of liyj)otension. In some ])atients hv])ertension may 
return’ after a time. Murmurs are usually beard, a loud a])ex systolic and 
at the l)ase. The heart sounds may be very Intense. ]n rare instances they 
may be b<*ard at some distance from the ])alient; acewding to Graves, as far 
as four f(‘(*l. Attai'ks of acute dilatation may occur with dyspiuea, cough, and 
a frothy bloody ex])e(doration. 

Exoputjialmos. -” A characteristic fa(*ial aspect is given by the staring 
exi)ression, caus(*d in ])art ]>y [)rotrusion of the eyeballs, but more particularly 
by retraction of tlie lids exposing the sclene. The exophthalmos, which may 
he unilateral, usually follows the vascular disturbanc<*. The protrusion may 
b(H'ome very grc'at and the eye may even be dislocated from the socket, or both 
eyes may be destroyed by pano})bthalmitis. The vision is normal. Graefe 
noted that wlum the eyeball is moved dowinvard the u[)per lid does not follow 
it as in health. This is known as (Jraefe’s sign. The ])al])el)ral a})erture is 
wider than in health, owing to spasm or retraction of the upper lid. The 
j)atient winks less frequently than in health (Stell wag’s sign). There is 
marked tn'mor of the lids and they contract spasmodically in advance of the 
elevating ey(‘hall. Moohiiis called attention to disiurhanco of convergence of 
the two eyes. The majority of the eye signs are autonomic in origin. Changes 
in the pupils and in the of)tic nerves are rare. Pulsation of the retinal arteries 
is common. 

ENLAUGiaiFNT OF TTiF T7TYUOTD is th? nile but may be absent. It may be 
general or in only one lobe, and is rarely so large as in ordinary goitre. The 
swelling is firm, but elastic. There are rarely pressure signs. The vessels 



l^ually much dilated, and the whole gland may pulsate^ A thifll liiay 
and a systolic murmur heard. A double murmur is common and is 
" pathognomonic (Guttmann). 

TfiEMoit was really first described by Basedow. It is involuntary, fine and 
about eight to the second. It is of great importance in the diagnosis of the 
early cases. 

The basal meiaholism (minimal heat production) shows a marked increase 
and this is an imporiant aid in diagnosis. In very severe cases the increase 
may be 75 per cent, or over, in severe cases 50 to 75 per cent., and in milder 
forms from 20 to 50 f)er (^(‘nt. BootJiby in a study of 2,332 cases of exophthal- 
mic goitre found in Od per cent, a basal metabolism of +20 or over, in 5 per 
cent, betw’een +11 and +20 and in 1 per (tent, normal. (In 1,425 patients 
with adenoma with l)yj)erthyroidism, 08 ])er cent, were +20 or over and 32 
per cent. +11 to +20; in adenoma without hyperthyroidism the findings 
were within normal limits in all.) 

Other features an^ aiiaania, eniaciafion and slight fever. The blood shows 
lymphocytosis. Attac ks of vomiting and diarrhma may occur ; the latter may 
be severe and distressing, recturring at intervals and wiiliout evident cause. 
Great complaint is made of the forcible throbbing in the arteries, often ac- 
companied with unpb'asant flushes of heat and ])rofuse ])ers|)irations. ^ An 
erythematous flushing is ('ominon. Pruritus may be a severe and persistent 
symptom. Multiple telangiecias(*s have been (lescri])od. Solid, infiltrated 
oedema is not unc'oinmon aiid may be transitory. A remarkal)le myxcedema- 
tous state may supervene. Pigmcmiary changes are common and may be^ 
patchy or general iy.(‘d. 4Mi(‘ (‘oexistence of scleroderma ajid Gravivs^ disease 

has been frequently noticed. Jrrital)ility of temper, change in disposition, 
and great mental cb'prc'ssion 0 (‘eur. There is often marked emotional dis- 
turbance. An iinjKutani ('omjdicaiion is acute mania, in which the patient 
may die in a few days. Weakness of tin* muscles is not uncommon, particu- 
larly a feeling of ^‘giving way” of the J(*gs. Jf tlie ])alient holds the h(?a4' 
down and is asked to look uj) without raising the li(*ad, the forehead reinaiiis 
smooth and is not wrinkled, as in a normal individual (JofiVoy). A feature 
noted by Charcot is a great diminution in the electrical resistance, wdiich may 
be due to the saturation of the skin witli moisture owing to the vaso-motor 
dilatation (Hirt). Brysoji noted that the ('best expansion may he greatly 
diminished. The emaciation may he extreme. Glycosuria and albuminuria 
are not infrequent and true diabetes may occur. In women the menstrual 
function may be disturbed. The influence of pregnancy on the disease is 
variable. 

The course is usually cdironic, lasting several years, and often with re- 
missions. After persisting for six monllis or a year the symptoms may dis- 
appear. There are remarkable instances in which the symptoms have come 
on with great intensity, following fright, and liave disa])pcare(l again in a 
few days. 

Prognosis.— Statistics are misleading as only tlic siivere cases come under 
hospital treatment. Probably (>5 per cent, of the ])atients make a good re- 
covery and 10 to 12 per cent. die. Certain of the others go on to some degree 
of chronic invalidism. If rest and care do not influence the symptoms thfe , 
outlook is serious as also in those in whom the disease begins after the a^e 



of 45. There arie often 

geons the mortality froi„ , 

Diagnosis. — The typical cases are easily recognized but the diflSeulty 
comes with the partially developed forms and hyperthyroidism. The patient 
should be kept at rest and carefully studied. If the giving of thyroid extract 
(gr. i-ii, O.Ofl-0.12 gm.) for a few days increases the symptoms and pulse rate, 
it is significant. In acute cases syphilis should be excluded. The test of 
Ooctsch wliich consists in the response to the injection of epinephrine (0.5 
c; c.) is sometimes of value. An increase in the ])ulse rate and blood-pressure 
. and aggravation of the general symptoms arc the important points. It may 
aid in the diagnosis from early tubenmlosis whi(*h may show features sug- 
gestive of hyperthyroidism. The response to quinine hydrobromide may be 
of value: 10 grains (0.6 gm.) are given three times a day and usually within 
a few days the normal individual has symptoms of cinchonism. They do not 
appear in exojdithalmic goitre. C'Crtain signs should suggest the possibility , 
of hyj)erthyroidism: (1) tachycardia, (2) rapid emaciation without evident , 
cause, (o) diarrlima without evident cause, ( I) lymphocytosis, and (5) ner-\ 
voiis distur])an(ie oiherwise difficult to explain. Diagnosis in the borderline 
cases depends more on careful study and observation than on any single test. 
The most im]»ortant [)oiiit is the increase in basal metabolism, but this should 
be done by a conijx'tent worker and the necessity of repeated tests realized. 
An inereas(i of at, least 15 per eent. is necessary to have significance. 

There is a group in which many of the features of (iraves* disease are 
f present hut ilie basal metahdlisrn is normal. Such (*ases represent **auionomic 
wihaJance'' (List, Tlyinan and Kessel). The most frequent feature is tachy- 
cardia, next coming thyroid enlargement. Tremor and eye signs are less com- 
mon. A normal basal metabolism is the important diag.-mstic point. 

Treatment. — It is usually well to try medical treatment before surgery is 
considered. Halfway measures slumld not he cojisidered ; the patient should 
bedri bed, at absolute rest and excitement and irritation avoided. Any causes 
of worry should })c eorrech'd if possible. Long hours of sleep should be 
secured by sedatives if necessary. Any focus of infection should be treated. 
Tobacco, alcohol, tea and (toilVe should be forbidden. The patients should 
be liberally fed and suffi(‘i(*nt food given to equalize the ijicreased metabolism. 
In the diet, milk, buttermilk and foods pref)ared with milk should figure 
largely. Cereals, eggs, butter, bread or toast, vegetahhjs and fruits may be 
given. Meat broths and meat are not to be given ; small amounts of chicken 
may be taken occasionally. Water should ho taken freely, best as distilled 
water, but, if not available, boiled water. An i(‘e-bag should be applied over 
the heart. Of inttTnal remedies, belladonna and ergot seem helpful in some 
cases. Quinine hydrobromide (gr. 10, 0.6 gm. three times a day) is often 
useful. Iodine in the form of LugoVs solution (Tq. x, 0.6 c. c.) is often useful 
in cases of dysthyroidism. There may he marked imj)rovement with its use . 
and a trial of it is advisable before operation. The application of the X-rays 
or radium has been successful in many cases. 

Surgical IWeafnicnL — Operation is indi(*ated, (1) when there are com- 
nressioji signs, (2) when there is no gain under a proper trial of medical 
r Ireatment and (5) when medical treatment causes improvement but there is 
not complete recovery. Severe toxa?niia is usually a contra-indication to sur- 


periods of remission. In the hands of com^ 
n Operation is low and the results are excefieht. 





Bemoval of part of the thyroid gland offers the best hope of permanent 
oure. It is remarkable with what rapidity all the symptoms may disappear 
after partial thyroidectomy. A second operation may be necessary in severe 
cases. Ligature of the arteries may be enough. Excision of the superior cer- 
vical ganglia, of the sympathetic has one benelicial result, viz., the production 
of slight ptosis, which obviates the staring character of the exophthalmos. 


IV. DISEASES OF THE PARATHYROID GLANDS 

The parathyroid bodies occur, as a rule, in two pairs on either side of the 
lateral lobes of the thyroid gland; small ovoid structures from 6 to 8 mm. 
in length. They have an internal secretion supplementing that of the thyroid 
gland and influencing cahium metabolism. Following their removal in ani- 
mals there are twit(thiiig s])asms of the voluntary muscles, gradual paralysis 
with dyspnoea, and death from exhaustion. These sometimes disappear when 
an extract of the parathyroid is injc(‘ted into a vein, or if the parathyroid 
glands are fed or transplanttid. The association of tetany with disturbance 
of the function of Ibe ])arathyroid seems definitely established. MacCallum 
has shown the importaiu'e of these glands in controlling cahdutii metabolism, 
and it is possible that in disturbance of this is to be sought the cause of the 
great excitability of tlie luu’vous system and of tetany. 

These studies have thrown great light upon various spasmodic disorders 
of children, and some have gone so far as to embrace su(‘h (*onditious as laryn- 
gismus, infantile convulsions, and tetany under the term “s])asmophilia.’^ 
These glands have also hormoni(^ relations, as yet not thoroughly understood, 
with the other ductless glands, and have some influcince on carboh37lrate 
metabolism. The association of ibe glands with tetany is sufficient warrant 
for treating this disease here, though it may result from other causes. 

TETANY 

Definition. — Ilyperexcitahilil y of the neuro-muscular system with bilateral 
chronic or intermittent s})asjns of the muscles of the extremities. There are 
definite changes in the calcium metabolism, possibly due to disturbance in 
the functions of the parathyroid glands. 

Etiology. — It occurs in epidemic form, particularly in the spring, some- 
times with slight fever and behaves like an acmte infection. It may occur 
in, or follow, the infections, typhoid fever, measles, etc. Of 8 cases reported 
b}'' C. P. Howard, 4 were associated with dilatation of the stomach, 2 with 
hyperacidity, 1 with (dironic diarrheea, and 1 with latdation. In adults the 
gasiro-intestinal group is the most common. It may follow successive preg- 
nancies — the ^^nurse’s contracture’^ of Trousseau. 

In children it is (‘ommon with rickets and in gastro-intestinal affections 
of artificially fed infants associated with wasting. Laryngo-spasm and child 
crowing are usually manifestations of tetany. In infantile tetany hsemorrhages 
into the parathyroid glands have been found. Forced breathing, as in acute 
diseases, hysteria, early anaisthesia and with excessive exercise, may cause 
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fiikalosis and tetany follows. The same may result from over-dosage of eodium^!^? 
bicarbonate. There is disturbance of the acid-base equilibrium. 

The fact that tetany may follow removal of the thyroid (tetania strumi- 
priva) led to the experimental studies showing a supposed relationship of the 
disease to the parathyroid gland. Removal of these bodies is followed by 
tetany, and in animals transplantation of living parathyroids cures experi- 
mental tetany; indeed, there are (tases of human tetany that have been cured 
by transplantation. Where no disease of the glands has been found a para* 
thyroid insufficiency is assumed. 

'I'here is evidence that the function of the parathyroid glands is concerned 
with (calcium metabolism or guanidin metabolism (I’aton) or both. They 
may be concerned in the regulation of the acid-base equilibrium. That there 
is a striking reduction in the cahdum content of the blood in tetany as shown 
by Macl^allurn has been confirmed by Howland and Marriott in (dinical cases 
(falling from the normal 10 to 11 mgms. per 100 c. c. to an average of 5.6 
mgins. ) ; but these writers conclude that the cause of the calcium deficiency is 
not yet (‘xplained and that the j)ara thyroid theory lacks contirmation. 

Morbid Anatomy. — Atrophy, luemorrhages, adenomas, cysts and inflam- 
mations have ])e(*u found in the parathyroids, but the glands have been found 
normal in fatal cases. 

Symptoms. — TJie touii^ spasms occur cliiefly in the upper extremities; the 
arms are Hexed atu’oss the ('best with the liaiids in the so-called ‘^obstetric” 
positioji, the proximal plialaiiges flexed, the middle and distal extended with 
flic thumb coulrac'tcd in the palm. The legs are extended witfi ])laiitar flexion 
of the feei and toes. The musides of the face are not so often involved, but 
there may be trismus and spasm of the nim^cles of expression. The spasms 
may last only for a few hours or tlie condition may persist for days or weeks, 
recurring iji paroxysms. Contracture of the back muscles is rare; occa- 
sionally tliere are general convulsions. Laryngo-spasm may occur with noisy 
ins})iratioii. J’aiu is variable, sometimes being very severe. The pulse may 
be quickem‘d and tJie tenqjerature raised. Disturbaiicc of sensation is rare. 

In chronii’ cases, the skin looks t(*iise or drawn, there may be (edema, the hair 
falls out, and the teeth may subsequently show defects in the enamel. Peri- 
imc’lear cataract may follow a prolonged attack. 

(Certain additional features are present: 

I'romseaufi sign is thus described by him — ‘‘So long as the attack is not 
over, the paroxysm may be reproduced at will. This is elfecjted by simply 
comjiressing the afleoted jiarts, either in the direction of their principal nerve 
trunks, or over their blood-vessels so as to im])ede the arterial or venous 
circulation.’^ The s])asm is really caused by pressure on the nerves. It 
may be elicited months, or even yi^ars, after an attack. It is not always 
present. 

OhvosieVs phenomenon depends on an increased excitability of the motor 
nerves. A slight taf) on tlie facial will throw the muscles into spasm, 
sometimes only limited groups. It is sometimes seen in debilitated children 
who have not had tetany and not infrequently in healthy children. 

ErVs phenomenon is due to increased electrical excitability of the motor 
nerves. In normal infants a cathodal opening ('ontraction is not caused by 
a current of less than 5 milliam})eres ; (^ontra(‘lion is obtained in tetany with 
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less. Anodal hyperexciiability is also present, especially in laieift 
I' ;^any, but it may occur in normal infants and in other conditions. 

Diagnosis. — The disease is readily recognized. Between the attacks, or 


even long after, the signs may be obtained. Tlie common carpopedal spasm 
of debilitated infants is regarded by some as mild tetany. The predisposing 
factors, gastro-intostinal disease, thyroidectomy, pregnancy^ etc., qjiould 
borne in mind. There is rarely any ditliculty in differentiating^ tetanus, 
epilepsy or functional c'rani])s. Hysterical spasm may give difficulty^, ; \ 

Prognosis. — Post-of)erative cases may prove fatal. Death in t& gastro- 
intestinal forms is usually from the primary (oiiditions. Becovery i^ the^i^rule 
in children. The cause is an ini])ortajit element in prognosis. : 

Treatment. — In children the condition with wlii(‘h the tetany is aa^cia^d 
should be treated. Batlis and cold sponging arc recommended and ofteirre- ■ 


lieve the spasm as })romptly as in child-crowing. Bromide of ])otassium a’ud 
chloral hydrate may be tried. In severe cases chlorol'orm inhalations may be 
given. Massage, electricity, and the sjiinal ice-bag have also been used with > 
success. Cases, however, may resisf all treatment, and the spasms recur loji/ 
many years. Paralhyroid gland sliould be given (gr. 1/10, 0.00(> gm.) tod' 
the addition of thyroid is sometimes of use. 


Calcium thcraj)v has proved cnu'acioiis in doses of gr. v-xv (0.3-1 gm.) 
of the lactate every tiiree or four hours, 'ilie symptoms are promptly relieved, 
but the drug must be continued for some weeks. J']xccssivo alkaline therapy 
should be avoided. Ammonium (*liIoride (gr. 30-f)0, 2-0 gm. a day) has 
proved useful, prol)ably by ('orrccling alkalosis. 

In gastric tetany, esjjccially wh(*n due to dilatation of the siomacdi, the 
mortality is high, and recovery without operative interference is rare. Begu* 
lar, systematic lavage* witli large quantities of saline or mildly antiseptic r 
solutions is sometimes benefi(ial. / 


V. DISEASES OF THE PITUITARY BODY 

The hypopliysis cerebri coiisisis of two lobes, (a) an anterior lobe, originat-*^ 
ing from the roof of the pharyiix and (composed of large granular epithelial 
cells arranged in columns surrounded by Jargi^ venous sj)a(*cs into which tlieir 
secretion discharges; and (h) a smaller posterior lobe which arises from the 
floor of the third ventrj(j|(» and is composed { 1 ) of a (‘cntral neuroglial j)ortion 
(pars nervosa) and (2) an investment of epithelial cells (i)ars intermedia). 
The secretion of the posterior lobe is su])posed by sojne to find its way into 
the cerebro-spinal fluid. 

Complete experimental removal of the gland is fatal (J’aulesco). Partial 
removal leads, in young animals, to a sf unting of growth, to adiposity and 
failure of sexual development, in adult animals to adiposity and genital dys- 
trophy (Cushing). 

Modern knowledge of the functions of the gland began with the studies 
of Marie on its relation to at'romegaly and gigantism. Then Schafer and 
Oliver discovered that injection of an extracit of the gland caused a rise in 
blood pressure. Since these observations an enormous amount of work has 
been done, and we now appreciate the remarkable influence of this small struc- 



upon {lie processes of development and metabolism. Briefly, 
lobe influences growth and development, and ie necessary to life ; the 
lobe influences the metabolism of the carbohydrates and fats. 

Disturbances in the function of the pituitary gland are not clearly grouped 
into the effects of deficiency and excess, though one can differentiate states of . 
^^per- aiid hypo- i)ituitari8ni- The hypo})hy8is appears to be closely related to 
.^Qther glftnds of internal secretion and involvement of any member of the 
^ series causes a readjustment in the activity of the others. Owing to the 
sitijEation of the gland it is very liable to feel the effect of pressure from neigh- 
,bo^|j(ig or even distant iesions, so that disturbance of function may be due not 
opjy'tp a primary involvement, but to secondary compression. As a result of 
e^iperitheutal work and clinical studies Cushing prefers to group the conditions 
: as^ciated with disturbance of the function of the gland under the term 
>^^dfyspituitarism” and recognizes a numl)er of groups: ' 

1 (a) Cases of tumor growth showing signs of distortion of neighboring 

. .structures, and the constitutional effects of altered glandular activity. 'The 
' vj^-rays show changes in the configuration of the pituitary fossa; there .are 
■p'j^ssure signs on the adjacent cranial nerves, hi-temporal hemianopia, Optic 
atrophy, and 0 (adoinotor palsies. lIiKUiiatc fits are not unusual. The con-^ 
vulsive seizures due to hy})opituitarism usually begin during adolescence and 
the patients show ('lini(*al features of under-activity of the gland with X-ray 
evidence of pituitary change. The giving of 5 to 10 grains (0.3 to 0.6 gm.) , 
of the whole gland daily may be curative. There is a form of headache 
associated witli ])ituitary di??turl)ance. 

' '{h) Cases in which the neighborhood rnanifestatiojis are pronounced but 
the constitutional features are slight. Tlit. cliaract eristic; regional signs of 
tumor are marked, l)ut there may he slight or very transient evidence of dis- 
turbed glandular activity, perhaps only disturbed carbohydrate metabolism 
with adiposity. 

(r) (^ises in which the neighborhood manifestations are absent or slight, 
thougli the glandular sym})toms are unmistakable. The gland is not so large 
as to cause regional sym])toms. There are skeletal changes either of over- 
^>or undergrowth. Disturbance of carbohydrate metabolism is a matter of 
modified posterior lobe activity, occurring as a lowering of the assimilation 
limit, often associated with the early stages of acromegaly, or a great increase 
in toleraiice, as characterizes all grades of hypopituitarism. In posterior 
lobe insufiicieiicy there is a tendency to the <teposition of fat, subnormal 
temperature, drowsiness, slow pulse, dry skin, loss of hair, and an extraordi- 
nary high tolerance for sugars. ]\rost cases of acromegaly fall in this group 
and show at. first evidences of hyporpituitarism, and later of insufficiency. 
In the adult, adiposity, high sugar tolerance, subnormal temperature, psychic 
manifestations, and sexual infantilism of the roversive type indicate hypo- 
pituitarism and may exist without regional symptoms of tumor. 

(d) Hypophysial symptoms may be sliown by patients with internal hydro- 
cephalus from any cause, ])robal)ly by interference with the passage of the 
- posterior lobe secretion into the c(*rebi‘o-spinal fluid, and this obstructive 
dyspituitarism may result from any lesion, inflammatory or neoplastic, in the 
neighborhood of the third ventricle. 

These are the most important of the groups but there are also cases with 
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^^ftiiifestations indicating involvement of other internal secretions with that ^ 
^the hypophysis, and a large group in which transient hypophysial symptoms 
' occur, as in pregnancy, cranial injuries and infectious diseases. 

Disturbances in the function of the pituitary gland may lead to remarkable 
changes in growth ; hyperpUuiinrism may lead to gigantism, when the process 
antedates ossification of the epiphyses — the Launois type ; to acromegaly when 
it is of later date; Uypopiiuitarkm to adiposity, with skeletal and sexual in- 
fantilism when the process originates in childhood — the Frohlich type; to 
adiposity and sexual infantilism of the reversive type when originating in the 
adult. Much has been done to (dear the subjer^t, but much remains, parti(‘U- 
larly to clear up the relations of the various types of infantilism — the Lorain, 
the Brissaud, the pancreatic, the intestinal— to the dilferent internal secre- 
tions. One condition merits separate consideration, that differentiated by 
Marie and known as acromegaly. 

ACROMEGALY 

Definition. — A dystrophy characterized by increase in size of tlie fa(*e and 
extremities associated with perverted funedion of tlie anterior lobe of the 
pituitary gland. The essence of the disease is a dystrof)hy of hypophysial 
origin (Marie;), which, if it antedate's ossification of tlu‘ epipliyses, leads to 
gigantism, and in the adult leads to over-growth of tlie sk(deton and otlu^r 
changes whifdi we know as acromegaly. 

Etiology. — It is a rare dis(*as(^ and ratlicr more frequent in women. It 
affects particularly persons of large size. Twenty per cent, of acromega]i(?s 
are above six feet in height when the symptoms Ix'giji, and fully 40 per (*enl. 
of giants are acroniegalic'S (Sternberg). Trauma, the iidVctions, and emo- 
tional shock have prc(*(*d(Hl the onset of the disease. The relation to the thyroid 
gland is em})liasized by And(*rs and Jamesoji who foujid thyroid disturhaiK'O 
in about one-third of a series of 215 cases of acromegaly. Hypothyroidism 
is the most common change. They j)oint out that the anterior lobe of 
the pituitary is sup])lied with sympatlietie fibres while the posterior lobe 
is not. 

Pathology. — Practically all of the cases show chanjres in the pituitary 
gland, hyperplasia, adenoma, fibroma, or sarcoma, cruriing distention of the 
sella turcica and, in the late stages, j)ressure on sarrounding structures; the 
symptoms are in part due to disturbance of the function of the gland, and in 
part to the pressure on the adjacent parts. 

The bones show the most striking charges ; there is a general enlargement 
of the extremities, but Ihe skeleton is mc'/e or less affected. The enlargement, 
due to a periosteal growtii, is most evhjent in the hands and feet. The bones 
of the face are always involved. 'The orbital arches, frontal })romincnce8, 
zygoma, malar, and nasal bones an increased in size; Ibo lower jaw is elon- 
gated, thickened, and the teeth separated. The X-ray picture shows char- 
acteristic changes in the sella turcica. The skin and suhcutaneous tissues are 
thickened and the hypertrophy js seen in the soft parts of the face as well. 
The brain has been found large, but the most imi)ortant changes are those 
due to pressure at the base. '^Jhe internal organs have been found enlarged, 
and in Osborne^s case the heart weighed 2 lbs. 9 oz. 
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^ Symptoms. — When the pituitary gland is involved in tumor growth, ti^ich’^ 
^ is common in acromegaly, the symptoms may be grouped into those due to 
mechanical effects and those associated with perversion of the secretion. 

(a) Kegional Symptoms. — Headache is common, usually frontal, and 
often very severe. Somnolence has been noted in many cases, and maj" be 
the first symptom. Ocular features occur in a large proportion of the cases, 
diminution of the fields of vision, bitemporal hemianopia, optic atrophy, and, 
in late stages, pressure on the third nerve and abducens. One eye only may 
be affected. E.\ophthalnios may occur. Deafness is not infrequent. Irri- 
tability, marked change in the disposition, great de])ression, and progressive 
dementia have been noted. Epistaxis and rhinorrhma may be present. 

(//) Symptoms i)i;e to the pekveksiox or the ixteuxal secbetiOx 
itself form the striking features of the disease. The patient’s friends first 
notice a gradual increase in the features, which become heavy and thick; or 
the patient himself may notice that he takes a larger size of hat, or with the 
progressive enlargement of the hands a larger size of gloves. Tlie enlarge- 
ment of the extrvmities does not interfere with tlieir free use. 

Tlie hypertrophy is general, involving all the tissues, and gives a curious 
spadelike cljaraeior to the liands. The lines on the ])alms are much deepened. 
The wrists may he enlarged, but the arms are rarely alfe(*tod. The feet 
are iiivolved like the hands and are uniformly enlarged. I'hc l)ig toe, however, 
may bo much larger in proportion. The nails arc usually l)road and largo, but 
there is no curving, ajul the terminal phalanges are not bulbous. The joints 
may be painful and neuralgia is common. The head increases in volume, 
but not as mucli in proportion as the face, which h(‘(*om(‘s much elongated 
and enlarged in consequence of the increase in tlie size of the superior and 
inferior maxillary ])ones. The latter in particular increases greatly in size, 
and often projects below tli(‘ uj)per jaw. The alveolar processes are widened 
and the teeth are often separated. The soft parts also increase in size, and 
the nostrils are large and broad. The eyelids are soniolimes greatly thickened, 
and the ears enormously hypertrophied. Tlie tongue in some instances be- 
comes greatly enlargtMl. Late in the disease the sj)inc may he affected and 
the back bowed — ky})hosis. The bones of tlui tliorax may slowly and pro- 
gressively enlarge. With this gradual increase in size the skin of the hands 
and face may appear nornial. Sometimes it is slightly altered in color, coarse, 
or flabby, but it has not the dry, harsh appearance of the skin in myx(edema. 
The muscles are sometimes wasted. 

Also associated with disturliance of the function of the gland is glycosuria, 
noticed in many cases and common in the early stages ; in the advanced stages 
there is an extraordinarily high tolerance for sugar. Symptoms on the part 
of other ductless glands are common. Goitre is of frequent occurrence. 
Myxmdema or a flabby obesity may oc(*ur late. Amenorrhopa is an early symjg^> ; 
tom in women. Impotence is coinnion in advanced cases in men. The 
pressure and temperature are usually low. 

Diagnosis. — This rarely offers difficulty; hypertrophic pulmonary osteo- 
arthropathy and osteitis deformans are the conditions most likely to be eon- 
fused. The general features and an X-ray study should prevent confusion. 

Treatment. — The use of extracts of the gland has been extensively tried 
but with practically no results. Surgical treatment h$M been carried out in 
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dumber of cases, the chief indication being to give relief to the local |»yessnriB 
^v:ie^mptonis when there is marked glandular enlargement. Partial reinbval o|# 
; the growth or the evacuation of a cyst may save the optic nerves from pressure 
atrophy. Sedatives have to be given for pain. Thyroid extract should he 
given if there is hypothyroidism. 



VI. DISEASES OF THE PINEAL GLAND 

^^That there is a small gland in the brain in which the soul exercisrf its 
functions more j)articiilarly than in the other parts” was the opinion o^^es- 
cartes; and for more than two and a half centuries this w'as the type of our 
knowledge of tlio fund ions of the ])ineal gland. What we know now is deriy^ 
chiefly from clinical eases. But the nature of the internal secretion is liiSf 
known; Barker believes iliat the pressure exerted by tumors of the gland may 
explain the symptoms. Some hold that disturbance of this gland may be 
associated with muscular dystrophy. ^ * 

Disease of tin* gland, usually tumor, may cause (1) pressure symptoms, 
due to internal hydrot‘e])haliis. (2) focal symptoms, duo to involvement ^ 
the cranial nerves, j)articiilarly those of the eyes, (3) features believed 
due to disturbance of the internal se(?retion, as sexual precocity, carbohy^ite ‘ 
tolerance, obesity and incToase in the growih of hair. iff 


Vn. DISEASES OF THE SEX GLANDS 


The endocrine part of the testicle is represented by the intersiUinl cells of ■ 
Leydig and of the ovary liy <he interstitial cells and the cells of the corpus 
luteum. The secretions inlluen(*e the development of the secondary sexual 
.characters. Tlypcrf unci ion causes premature sexual development in both sexes, v 
Hypofutiction is showji (1) in eunuchs, in whom there is complete loss of the| 
glands, and (2) in eunochoids, in whom there is insulliciency of the glands. > 
In eunuchs there is lack of genital develo])ment, the ])ody is large and fat, 
there is scanty growth of hair, and the psyehical state is altered. In females 
whose ovaries are removed after ])ubertv the features of the artificial meno- 
pause appear. Eunochoids differ according as the insufficiency occurred be- 
fore or after puberty. There is usually involvement of other glands, especially 
the pituitary, with a jduriglandular syTidrome. The individuals are usually 
tall and fat with al)seTK‘G of secondary sexual characters. The genitals show 
hypoplasia, and sterility, with disturbanee of the sexual function, is the rule. 
In treatment, various combinations of glandular extracts may be used, espe- 
cially testicular and pituitary in the male and ovarian in the female. 


Vm. INFANTILISM 

Definition. — A disturbance in growth characterized by persistence of in- 
fantile or puerile characters and a general retardation of development, bodily 
and mental. 




Etiology. — It is oot possible to make a satisfactory classificaiioi;!^ 

, ^causes *QT of the cases of infantilism — in some no cause is evident, ih others •. 
* the failure in development has followed obvious disease, and there are ca^ . 
directly dependent upon loss of some internal secretion. 

I. Oa^ectic infantilism is by no means uncommon, as any serious ’ 
clinic malady may delay sexual development. For example, the children 
^ted with hooTc-worm disease may reach the age of 20 or older before 
|rty occurs. Syphilis is a verj^ common cause. It occurs in cases of chrome 
Htis beginning in childhood. In regions in which malaria is very prev- 
delayed sexual development is not uncommon and we see it not infre- 
|fly in congenital heart disease. There is also a toxic infantilism due to 
the^Dw and prolonged action of al(3ohol and lead. The influence of lack of 
yjftamines may be important. 

H. Idiopathic Infantilism (So-called Lorain Type ), — "In this variety 
-the iigure is so small that, at first sight, it looks like that of a child. When 
the patient is stripped, however, his outlines are seen to be those of an adult, 
^and not those of ( hilclhoocl. The head is proportionately small, and the trunk 
wi|i formed; for the shoulders are broad compared to the hips, and the bony 
pjrbmincnees and the muscles stand out distinctly. We have before us a 

» * turo man (or woman, as the case may be), and not one who has retained 
laracteristics of ('liildliood beyond the proper time. ‘There is, indeed, no 
, grfl^h of facial, pubic or axillary hair, yet the genital organs, though small, 
are ^ell shaped and quite large enough for the size of the body. The intelli- 
gerfee in both sexes is generjrlly normal’^ (John Thomson). 

The cause is ])rol)a])ly associated with jicrversion of the pituitary and 
th^TOid secretions. It has lieeii called an "ijigioplaslh* infantilism/^ in the 
belief that it was due to a defect of development of tlio v’seular system. 

III. The Hormonic Type. — Here wo are on safer ground, as we know 
definitely of several varieties directly d(»peiident ujion disturbance of the 
internal secretions. The most important of these are : 

(a) Ttiyhoidal oi{ (^itKTJXOiD INFANTILISM. — This has been described. 

\ (h) The Froiilich type, dystrophia adiposo-genitalis, associated with a 

’ ^^‘tuiiior of the pituitary region, is characitcrized by great obesity and genital 
hypoplasia. The symptoms arc due to a se-cretorv deficit, for they are capable 
of ex p<u-i mental reproduction by partial glandular extirpation in animals 
(Cushing). There are adult and infantile iyj)es, just as there are in myx- 
oedema; in the former the individual becomes fat and the sexual organs revert 
to the pre-adolescent state. The JJrissaud type is in all probability due to 
dyspituitarisni. A round, chubby face, under-developed skeleton, prominent 
abdomen, large lay(!r of fat over the whole body, rudimentary sexual organs, 
no growth of hair ex(;cpt on the head, and absence of the second dentition, 
are some of the prominent features of this form, whi(*h Hrissaud attributed . 
to hypothyroidism, but which more likely is due to dys])ituitarisni. 

(c) Panciieatico-intestjnal Tyt*!-. — Hramwell, Herter, Freedman, and/ 
others have reported eases of infantilism as.so(‘iated with intestinal changes/^ 
Bramwell thought the pancreas was at fault, and his i)atients improved under " 
treatment with ])ancreatic extract. In Herter ’s case there were looseiii^ss of 
the bowels, often fatty stools, and a (^liange in the flora of the intestine with 
a rise in the ethereal sulphates in the urijic. 
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R IV. Progeria. — Under this term Hastings Gilford described a condition 
in children of incomplete development (infantilism) with premature decay. ^ 
l^e facial appearance, the attitude, the loss of hair, wasting of the skin, are 
those of old age, and post mortem extensive fibroid changes are found, particu- 
larly in the arteries and kidneys. The condition is probably associated with 
unknown changes in the internal secretions. 


IX. DISEASES OF THE SPLEEN 

I. GEKKRAL RE^fARKS 

Though a ductless gland, the spleen is not known to have an internal secre- 
tion, and its functions are ill understood. It is not aji organ essential to life. 
In the fetus i1 takes part in the formation of the red blood corjniscles, and 
as it contains liiemat oblasts, it is possible that in the adult this function may 
be exennsed to some extent, partic'ularly in (*ases of severe aiucmia. 

Haemolysis is generally believed to he its special function, based upon the 
presence of a large percentage of orgaiih* ('oinpoujuls of iron, the deposit in 
the organ of blood }»igmeiits in various diseases, the pres(‘Tice of many macro- 
})hages containing re<l blood eorpusi-les, and upon the evidence, after removal 
of the spleen, of eoiiij)ensatory liamolysis in many newly formed hamo-lymph 
glands (Warlliin). 

Eemoval of the s])leon, an o))eration practised by the ancients in tlie belief 
that it improved the wind of runners, is not, as a rule, followed 1)V serious 
effects. There may be slight eosinopliilia and tiunporary aiuemia, and later, 
there is usually slight leueo(‘VLusis, with relative increase of tlie lymf)hocyteR. 
After removal, an accessory spleen may increase greatly in size. McLean and 
Craig reported a case of congenital absence of the s})leeii and found nine cases 
in which the individual rea('hed middle life without disturbariee. It may 
occur alone or witli other defec'ts. 

Ill infections th(* organ enlarges and micro-organisms are present in largo 
numbers. It has been supj)osed to ])lay some })art in the processes of im- 
munity and pliagoeytosis goes on actively in tlie organ. In experimental 
anamiia caused by various Incmolytic agents tlie spleen enlarges, ajid in these 
conditions Bunting and "Norris found evideiice of vicarious blood forma- 
tion. Chronic splenomegaly may be present with little disturbance of health. 

II. MOV'ARLE SPLEEN 

Movable or wandering sjileeii is seen most frequently in women the sub- 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there are dragging, uneasy feelings in the 
back and side. All grades are met with, from a spleen that can be felt com- 
pletely below the margin of the ribs to a condition in which the tumor-mass 
impinges upon the pelvis; indeed the organ has been found in an inguinal 
hernia! lu the large majority of all cases the spleen is enlarged. Sometimes 
it appears that the enlargement has caused relaxation of the ligaments; in 



other inatanees the relaxation seems congenital, as movable spleehs fia^e 
found in different members of the “same family- Possibly traumatism ma/^| 
account for some of the cases. Apart from the dragging, uneasy sensations ’ 
and the worry in nervous patients, wandering spleen causes very few serious 
symptoms. Torsion of the pedicle may produce a serious condition, leading to 
great swelling of the organ, high fever, or necrosis. The diagnostic features 
are a sudden onset with intense pain and symptoms of peritonitis; a splenic 
tumor appears in a few hours with absence of the normal splenic dulness. 
There is absence of rigidity of tlie abdominal wall at first. 

The diagnosis of a wandering spleen is usually easy unless the organ be- 
comes fixed and is deformed by adhesions and perisplenitis. The shape and 
the sharp margin with the notclies arc the points to be specially noted. 

The ireatment is imj)ortant. Occasionally the organ may be kept in posi- 
tion by a properly ada])ted belt and pad. Kemoval of the displaced prgan 
has been carried out in many cases, but this is as a rule unnecessary, Splenec- ^ 
tomy is indicated for torsion. 

ITT. KITPTURE OF THE SPLEEN 

Special interest attaches to the rupture which may occur spontaneously 
or from trauma in tyjdioid fever or malaria. Rupture of a malarial spleen 
may follow a blow, a fall, or exploratory puncture. In India and in Mauritius 
rupture of the spleen is stated to be common. Fatal luemorrhage may follow 
punc'tiire of a swollen s])lecn^witb a hypodermic needle. 0(‘casionally rupture 
results from the breaking of an infarct or abscess. The symptoms are those 
of hiemorrhage into tlie ])critoneum, and the condition demands immediate 
laparotomy. 

IV. ]NFAR( T, ABSCESS, CYSTS AND TUBERCULOSIS OF THE SPLEEN 

Emboli in the S]denic arteries causing infarcts may be infective or simple 
and are most fr(*quent in ulcerative endocarditis and septic conditions. In- 
fants may follow ibe formal, ion of thrombi in the branches of the splenic 
artery in acute fevers, such as ty[)hoid fever. In a few instances the infarcts 
have followed ihroml)Osis in the s])leni(* veins. They arc (diiefly of patholog- 
ical interest. Infarct of the si)Ieen may be suspected in endocarditis, septi- 
caemia or j)y8pmia when tliore are ])ain in the splenic region, tenderness on 
pressure, and swelling of tlie organ; a well-marked friction rub is occa- 
sionally heard. Sometimes in the infective infarcts large abscesses are 
formed, ajid in rare instances the whole organ may be converted into a sac 
of pus. 

Tumors of the spleen, hydatid and other cysts, abscess and gummaia 
are rare conditions of anatomical interest. .4 may result from exteu- . 

sion but is usually due to hjpinotogonous infection, especially in se])tic infection 
and tyj>hoid fever. AYith the general features of infection there is a large 
tender spleen, often adherent to the abdominal wall. In Hodgkin^s disease 
the organ may he enlarged and smooth, or irregular from the presence of 
nodular tumors. 

Cysts are rare; the senior author saw but two, one an echinococcus, and 
the other a double cyst of the hilus. The latter probably arose from a hssma** 




^ fiubcapQTilar or in the hilns. They have been successfnUj reiaovedl, 
^^isry small cysts occur in connection with polycystic disease of the Kver and 
kidneys. A dermoid cyst has been described. The diagnosis of cysts is not 
often made; the mass is usually irregular in the region of the spleen^ but 
the splenic outlines are marked. In the case with two cysts at the hilus, the 
tumor was very movable and irregular, and operation was urged on the grotods 
of mechanical discomfort and increase in size. Musser collected notes of 


operations, all successful, in (ysts of this sort. 

Primary tuberculosis is rare. Winteriiitz collected 51 cases in 1912. In 
some cases the sym plums resemble those of an acute infection, with pain in 
the splenic region and enlargement of the organ. In the chronic cases thfere 
is progressive enlargement of the spleen, often with cyanosis and someti^s 
with polycythaemia. S})leiie(tomy has been successful in some cases. 


PRIAIAKY SPLENOMEGALY WITH ANAEMIA 

(Splenic Ancemia, Bantis Disease) f ‘ 

Definition. — A primary disease of the spleen of unknown origin, character 
ized by progressive cnlargenu'nt. amcmia, a tendency to haemorrhage, and"" 
in some cases a st‘coiidarv cirrhosis of the liver, with jaundice and ascites. 
That the spleen itself is tlu* seat of the disease is shown l)y the fact that com- 
plete recovery may follow ils removal. 

History. — The name “spleiih^ aimnia’^ w^as applied to a group of cases by 
Griesinger in 11. Wood, in 1871, described (*ases as the splenic form 

of pseudo-leukamiia. The real study of the disease w^as initiated by Banti in 
1883. In FraiK'e the (‘ondilion was called *^primitive splenomegaly,’^ and 
many difTerent types have been des(‘ribed. Here we deal with the form re- 
ferred to in the de(initio]i as splenic anaemia and Banti’s disease. There is 
unfortunately a confusion in tcn’ininology ; some use the term Banti's disease 
as synonymous with splenic amcmia, while others restri(^t it to the cases of 
splenic anaemia in whicli (drrliosis of the liver develops ; not ail cases of splenic 
anajmia progress to the stage of Banti’s disease. The latter usage is to be 
preferred. 

Etiology. — In the majority of cases the enlargement of the spleen comes 
on without any recognizable cause. In a few cases malaria has been present, 
but in the greater number the lirst thing noticed has been the mechanical 
inconvenience of the big sjdeen. ]\Iah\s an* more frequently attacked than 
females, it is a disease of young and middle life, the majority of cases occur- 
ring before the fortieth year. Jt is also met with in young children. Some 
of the (iases of infantile splenic ana3mia of von Jaksch and the Italian writers 
belong to this disease. 

Morbid Anatomy. — The sj)lceii is greatly enlarged, coming perhaps next 
to the size of the leuktemic* organ. It is very firm, the capsule is thickened, 
the texture of the gland very tough and firm, and the whole in a state of 
advanced fibrosis. Banti described a proliferation of the endothelial cells of 
the venous sinuses of the pulp. The blood-vessels in the neighborhood of the 
spleen may be very large, parti(;ularly the vasa brevia, and the splenic vein 
itself and the portal vein may be enormously dilated, and show atheroma and , 
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calcification. The lymphatic glands are not involved. Hyperplaida ibf th^i 
bone tdarrow has been found, biit no other changes of special importance. 

^ Symptoms, — The disease is extraordinarily chronic ; eight of our cases had 
a longer duration than ten years. Usually the first feature is : 

Splenomegaly . — The enlargement is uniform, smooth, painless, usually 
reaches to the navel, very often to the anterior superior spine, and the organ 
occupy the whole of the left half of the abdomen. It may exist for years 
without any symptoms other than the inconvenience caused by the distention 
of'the abdomen. Following an infarct pain may be present. 

’ Anaemia. — Sooner or later the patients become ana'raic. This develops 
with rapidity, and in children a severe and even fatal form may follow in 
a |sjw weeks. More commonly the pallor is gradual and the patient may 
dome under observation for the first time with swelling of the feet, short- 
ness of breath, and the signs of advanced anaemia. The blood picture is that 
d^*‘,'a secondary anjemia with a low color index and a marked leucopenia. 
Tlie red blood cells may fall as low as two million and in an average of a 
series of uncomplicated cases the leucocyte count was under 3,500 per c. mm. 
There are no special changes in the differential count. Following a severe 
hsiemorrhage there may lx* a rise in the leucocytes. Some ])atient8 have per- 
&iTJent slight anamia of the secondary type; others show recurring attacks 
of^evere aiuemia, which may be imlepeiident of luvmorrhage. 

JIa'morrhayes . — Hleeding, usually ha*mat(*mesis, may he a special feature' 
and occur at intervals for many years. One of our patients had recurring 
attacks for twelve years, and' one at the London Hospital for fifteen years 
(Hutchison). In such cases the diagnosis ol: iilcer of the stomach may be 
made. The bleeding may be of great S(‘vejity. On S(‘veral o(;casions one 
of our patients was brought into the hos})ital (iompletely exsanguine; in two 
the liaemorrhage proved directly fatal; in a third the haunorrhage proved fatal 
ten days after a sucjcessful splenectomy. The bleeding comes, as a rule, from 
oesophageal varices. ^lalauia may be present, lia^raaturia and purpura may 


occur. 

Ascites . — Usually a terminal event, it may be due to ihe enlarged spleen 
itself or to secondary cirrhosis of the liver. When tlue to the liver, it may be 
associated with slight jaundice. 

Jaundice . — Icterus has been rare in our cases. Enlargement of the spleen 
may persist for many years without any consecutive chajige ij- the liver. 
Slight jaundice may persist for years, sometimes with enlargem.nit of the 
liver, in others with distinct reduction in its volume, and in either case with 
a progressive cirrhosis — the features to whi(h Ihiiiti called special aftention. 

Course. — It is exiraordinarily chronic. Some (jases never progress to the 
stage of Banti’s disease. A patient may for ten or tw^elve y(‘ars have a large 
spleen causing no inconvenience, then an attack of anaunia may occur, from 
which recovery gradually takes place; or the first symi)tom may be ascites or 
a severe haemorrhage from the stomach. As a rule, the anaunia becomes more 
or less chronic, with marked exacerbatioius, and in the laler stages in many 
cases cirrhosis of the liver with jaundice and ascites develops. 

Diagnosis. — Here may be mentioned other forms of splenomegaly. 
Splenomegaly with Acholuric HiicMOLYTic Jaundice.— This form, 
first described by Minkowski and sometimes called after his name, is usually 



form, often hereditary. It is consistent with good health through- 
^{otit life, and there may lie no symptoms. Characteristic features are : (a) its 
^ familial form; (6) chronic enlargement of the spleen; (c) good health; (d) 
chronic slight jaundice; (e) presence of urobilin in the urine, but absence of 
bile pigment. In a few instances gall stone colic has been present, due to 
small calculi. The red blood corpuscles have an increased fragility^ the cause 
of which is unknown, but this is an essential feature. In the familial form 
good health is the rule, but in the acquired form the patient often becomes 
anaemic and is very ill. 

Cures liave l)een reported after splenectomy. 

SrLKNOMKGAI.Y OF THE (lAUOIlER TyPE (sce page ^ 

Splenomegaly wriur Eosinopttilia. — This is lyanot condition with 
marked enlargement of the s})leeii and leu(JO(^ytosis. * case the leuco- 

cytes were 34,000 with 70 to 80 per cent, of eos iO|. ^ Xucleated red 
cells are present in moderate numbers, both normoblas '-A'j nd megaloblasts. 
The spleen showed a large number of eosino])hiles. Fo.i.vvdng splenectomy^ 
there was a great increase in the number of leucocytes in twu (it the reppiVea 
cases, to 138,000 and ‘^11,000. The eosinojdiilia also increased to 30 jier cent, 
in GiffiiFs case. It is suggested that there is a hyporplasia of certain ele- 
ments in the bone marrow. Sjdenectomy in the reported cases seems to have 
resulted in benefit In the general eoiidiiion Imt the eosinophil ia became more 
marked. This may be due to the loss of the phagocytic influence of the 
spleen. The condition may repr(‘sont an unusual form of leukiemia. 

Splenomp:galy with Puimaky PYLETiinoMnosis. — Oases have been re- 
ported of enlarged spleen in eonne(*tion with j)hlel>itis of Ihe splenic and 
portal veins, and such cases closely resemble s})l(‘nic anjpmia. The spleen is 
very large and there are jaundicje and ascites with moderate aj' ‘a. The 
recognition of the pylethrombosis is only made })Osi mortem. 

IIepatic Sclknomegaly. — Three varieties of cirrhosis of the liver may 
lead to great enlargement of the spleen with amernia and a symi>tom-complex 
resembling that of s])lenic anaemia. 

(а) Alcoholic Cirrhosis . — With recurring hauiiorrluiges, a consecutive 
anaemia, ascites, and an unusually large sj)leen, the condition may simulate 
closely the last stage of sjdeiiic anaaiiia. The history, j>articularly the late 
appearance of the hepatic changes, may he ihe most important point. In the 
cases in which we have beem in doubt the dilliculty has arisen from an imper- 
fect history and from the presence of recurring hiemorrhages. 

(б) Syphilitic Cirrhosis . — Great enlargenumt of the spleen may occur with 
hepatic syphilis, congenital or acquired and the picture may be similar to 
splenic aiiicniia, slight jaundice, ascites, big spleojj, recurring lucmorrhages, 
and marked anaemia. A s(*arch for the features of syphilis of the liver, the 
Wassermann test and the effect of syj)hilitic treatment are important but in 
some cases treatment has little effect. Syphilis may cause marked enlargement 
of the spleen without involvement of the liver. 

(c) In a few cases of hyi)ertrophic cirrhosis, as in Hanot’s form and in 
haemoehromatosis, the spleen may be greatly enlarged, and when ascites and 
haemorrhages occur, the clinical picture may be like that of splenic anaemia. 

SplenqiSegaly IK Peunkuous AnjEMIa. — Sometimes the spleen is greatly 
enlarged but the blood findings enable one to make the diagnosis. 





Tkowcal Splenomegaly, — ^K ala-azar can be distinguished by tSia j^^ 


ence of the Leishman-Donovan bodies in the spleen. There are big spleens, ; 
with anaemia in the Tropics which are not kala-azar, and the experience of 
some of the physicians in Cairo indicates that some of these are of the ordi- 
nary splenic anaemia type, in which removal of the organ cures the disease. 

The cause of the enlarged spleen in malaria, leukaemia, and erythraemia 
is determined by the blood examination; in Hodgkin's disease, carcinoma, 
amyloid disease and infective endocarditis, other features usually prevent 
error. 


Treatment. — o. is only one means of radical cure — removal of the 
spleen. This shoi in c "one as early as possible, but if there is severe anaemia 
the usual treatr cc this should be given and especially blood transfusion. 
When marked h v^ation Ganges have occurred, operation is usually contra- 
indicated. In tl 1 th es U ^ far advanced for operation the treatment is that 
of any severe an a* a and with cirrhosis of the liver and ascites the usual 
measures should be iidoptod. If there is any evidence of syphilis active treat- 
ment for that should be given. The use of X-rays is of doubtful value but 
may be tried if operation is contra-indiciated. 


VI. GAUCHER’S FORM OF SPLENOMEGALY {PHmary Endothelioma) 

This rare familial disease was described by Gaucher in 1883. Sappington 
(1920) in re})orting a case found 24 in the literature. It usually begins in 
childhood before the 12th year, is more frequent in girls, and is characterized 
by the ])res(‘nce of large mononuclear cells of an endothelial type in the spleen, 
liver, lym])!] nodes and bone-marrow. The main features are a progressive 
enlargem of the sj)lecn often to an enormous size, with the general health 
remaining f,,iod, followed by great enlargement of the liver without jaundice 
and rarely with ascdtes. There is a brownish yellow pigmentation of the skin, 
sometimes with wedgc-sha})ed yellowish thickened areas on the conjunctiva on 
each side of the cornea. Anaemia usually appears late and is moderate ; leuco- 
peuia is usual. The disease is chronic and may persist for twenty years or 
more without mucli disturbance of the general healtli. The special features 
usually give the diagnosis. Splenectomy is advisable if the general condition 
permits but it is not always curative. 



SECTION XII 


DISEASES OF THE NERVOUS SYSTEM 

A. GENERAL INTRODUCTION . 

The Neurone. — Its Structuke. — ^The nervous system is a combination of 
units (*alle<l neurones, each (‘omposed of a receptive (;ell body and of con- ^ 
ductors — namely, l)rotoplasmi(* processes or dendrites, and the axis-cylinder' 
process or axone. The dendrites (*onduct impulses toward the cell body (cel- 
luli])etal condu(*tjon) and the axones condmit them away from the cell (cellu- 
lifugal conduction). Depending uj)on whether the axones (conduct impulses 
in a direction away from or toward the cerebrum they are called efferent, or 
afferent. The axis-cylinder proi^ess gives off at varying intervals lateral 
branches called collaterals, runjiing at right angles, and these, and finally 
the axis-cylinder process itself, sj)lit up into many fine fibres, forming the end 
brushes. Thejse, kiiown as arborizations, surround th(i body of one or more 
of the many other (rolls, or interlace with their })roioplasmic processes. Thus, 
the terminals of the axone of one neurone are related to the dendrites aiid 
cell bodies of other neurones by (contact or by con(*resconce. 

Function or the Net’KONe. — The function of the neurone is to conduct 
nervous impulses. IJeduc-ed to its simplest form, th(‘ mode of action may be 
represented by two cells, one of which, reacting to the environment, conducts 
impulses inward, whereas tlie otlier, awakened by this afferent impulse, con- 
ducts an impulse outward. This reflex. response Marshall ITall showed to be 
the fundamental principle of action of the nervous system. The environment 
acts on the afl'ennt neurones through special sense orga’is, so that a variety 
of afferent impulses, olfactory, visual, auditory, gustatory, tactile, painful, 
thermic, muscular, visceral and vascular may be originated. The efferent 
I UAurori(?s convey impulses outward to noii-nervous tissues, to the skeletal, 

" visceral, and v<MS('ular muscles and to the secretory glands, whose activities 
are thus augnienied or inhibited. The most important reflex centres lie in 
the bulbo-spinal axis. Tlic situation of the vascular and respiratory centres 
in the bulb makes it the vital (*entre of the body. In the spinal cord the loca- 
tion of many rcjflex centres, particularly those for tlie muscle tendons and 
for some of the visc^era, is represented in the talde on fiage The visceral 

mechanism is almost wholly regulated by the bulbo-spinal axis, and its reac- 
tions are usually unperceived. In conditions of disease the visceral reflexes 
may ^^rise into consciousness,’^ and at such times referred pains and areas of 
tenderness are produc'od in the skin-fields of the spinal segments corresponding 
to the centre for registration of the visceral reflex. 

Degeneration and Kkgeneration of the Neurone. — The nutrition of 
the neurone depends upon the (condition of the cell body, and this in turn 
japon the activity of the nucleus. If the cell is injured the process degen- 
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erates or the processes separated from the cefl degenerate. Though the nerve; 
i cells cease to multiply soon after birth, they nevertheless retain remarkaUe 
powers of growth and repair. Injury to the cell body may not be recovered 
» from, but if the axone be severed and degeneration take place in consequence^ 
it may under favorable circumstances l>e replaced by sprouts from the central 
stump, and its function be regained. Even the peripheral section, ind- 
X :^|\dently of the cell body, may have the power of regeneration. It is probable 
tSiyitboth factors play a part in the regeneration — namely, the down growth 
of !the axone from the central end of the divided nerve as well as the changes 
; in^he periphery, most marked in the cells of the sheath of Schwann. 

/ , Cell Systems. — The cell bodies of the neurones are collected more or less 
closely together in the gray matter of the brain and spinal cord and in the 
"^ganglia of the peri])hcral nerves. Their processes, es})ecially the axis-cylinder 
^'processes, run for the most part in the white tracts of the brain and spinal 
^ cord and in the periplicral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with the 
rest of the body. P\irthermorc, the axis-cylinder proc^esses arising from cells 
subserving similar functions arc collected together into bundles or tracts, 
and though in many cases the course of these tracts and the functions which 


they possess are extiomely (iomplicaied and as yet havcMiot been completely 
unravelled, neverthel(‘vss some of tlioin are sim])l(‘ and fairly well understood. 
By the study of degenoraiions resulting from injury or from the toxins pf 
^ certain diseases which possess an affinity for one or another of these individual 
ttacts or systems, it has been j)ossible to trace the course of certain of them. 
Fortunately for the (dinician, the best understood and th(‘ simplest system in 
its arrangement is that whi(*h convoys motor impulses from the cortex to 
the peri])hery — the so-called pyramidal tra(*t. 

The Motor System. — Motor impulses starting in tlu^ left side of the brain 


('ause contractions of muscles on Ihe right side of the body, and those from 
the right side of tlio brain in muscles of the left side of the body. Leaving 
out of consideration some few exco])tions, it may he stated as a general rule 
that the motor path is crossed, and tJiat the crossing takes place in the upper 
segment (.Figs. 1/) and Iff). Every mus(*uJar movement, even the simplest, 
requires the activity of many neurones. In the production of each move- 


ment special iieuron(\s are brought into jday in a definite combination, and 
acting in this comliination spc(;ific moveinent is the result. In other words, all 
the movements of the liody are represented in the i*,entral nervous system by 
eombinations of neurones — that is, they are localized. Muscular movements 


are localized in every part of the motor path, so that in cases of disease of the 
nervous system a study of ihe motor defect often enables one to fix upon the 
site of the process, and it would })e liard to over-estimate the importance of 
a thorough knowledge of su<‘h localization. A voluntary motor impulse start*, 


ing from the brain cortex must pass through at least, two neurones before it 
can reacdi the mus(*Ies, and we there fon^ sp(‘ak of the motor tract as being 
composed of two segments — an uf>per and a lower. 


Tmi: Lower Motor Segment. — TJie neui-ones of the lower segment have 
the (jell bodies and their protoplasmie j)ro(jesses in the different levels of the 
ventral horns of the spinal cord and in fho motor nuclei of the cerebral nerves. 
The axis-cylinder processes of the lower motor neurones kave the spinal cord 



biSEASES OF TEE NERVOUS SYSTEM' " - ^ 



The upper segment is black, the lower red. The nuclei of the motor cerebral nerves 
are shown in red on the right side; on the left side the cerebral nc^rves of that side 
are indicated. A lesion at 1 would cause upper segment paralysis in the arm of the 
opposite side-cerebral monoplegia; at 2, upper segment paralysis of the whole opposite 
of the body — hemiplegia; at 3, upper segment paralysis of the opposite face, arm, 
and and lower segment paralysis of the eye muscles on the same side — crossed 
paralysis; at 4, upper segment paralysis of opposite arm and leg, and lower segment 
paralysis of the face and the external rectus on the same side — crossed paralysis; 
at 5, upper segm^t paralysis of all muscles below lesion, and lower segment paralysis 
of muscles represented at level of lesion — spinal paraplegia; at 6, lower segment 
paralysis of muscles localized at seat of lesion — ^anterior poliomyelitis. (Van Gehuch- 
ten^ modified.) 


in the ventral roots itnd ran in the peripheral nerves, to be distribhtieiSt to aJlf 
the muscles of the body, where they end in arborizations in the motor end . 
plates. These neurones are direct — ^their cell bodies and processes, and the 
muscles in which they end are all on the same side of the l>ody. 

The ventral roots of the spinal cord are <follectcd, from above down, into 
small groups, which, after joining witli the dorsal roots of the same level of 
the cord, leave the spinal canal between the vertebrae as the spinal nerves. 
That part of the cord from which the roots forming a single spinal nerve 
arise is called a segment, and (‘orresponds to the iierve which arises from it 
and not to the vertebra to which it may he o[)poaite. With the exception of 



Fig. 16. — Diagram of Motor Path from Each ITicmtspiiere, Showing the Crossing 
OF THE Path, Which Take,s Pla<!E in the Upper Se(jment Hotji for the Cranial 
am» Spinal Nerves. (Van Gehucliteii, c5olort*d.) 


the cervicfal region, in which all the nerve roots but the eigliili emerge from 
above the vertebra', the roots of each segment for the remainder of the cord 
leave the spinal canal below tlie vertebra of corresponding number, and con- 
sequently, owing to the fact that during growth tlie bony canal lengthens 
much more than the cord itself, tlie more tailward one goes the greater is 
the discrepancy in position between each spinal segment and its particular 
vertebra. This must he borne in mind when determining upon the site of 
a lesion known to oc^cujiy a given segment, for it may lie far above the vertebra 
of like number and name. A chart has lieen prepared from numerous measure- 
ments by Keid sliowing the level of tlie various segments of the cord in rela- 
tion to the spines of the vertebne. The axis-cylinder processes which go to 
make up any one peripheral nerve do not neciessarily arise from the same 
segment of the spinal cord ; in fact, most peripheral nerves contain processes 
from several often quite widely sejiarated segments. Most of the long-striped 




^Ipcles, furtiiennore, having originated in the embiyo^from jtnore tha otie 
imyatoine, are innervated from more than one segment. ^ - 

Our knowledge of the lo(*ttlization of the muscular movements in' the gray 
matter of the lower motor segment is far from complete, but enough is known 
to aid materially in detormiiiiiig the site of a spinal lesion. Th^.following 
table, in Avhieli is in(‘lude(l for each of the spinal segments the centres of reproT 
sentation for the more important skeletal muscles, the main reflex centres, 
and the main location of the segmental skin-fleld, has been prepared from the 
studies of Starr, Edinger, Wichmann, Sherrington, Bolk, and others (pages 
9^1, 922 and 923). 

The Upper Motor Seoment and Motor Areas of the Cortex. — The 
cell bodies of the upper motor neurones are found in the brain cortex lying 
for the most ])art in a stri]) anterior to the fissure of Ilolando, and it is in 
this region tliat we find the movements of the body again represented. - 

True motor res])onsos are elicited only by stimulation anterior to the 
Eolandic fissure; practically no point over the ascending frontal convoluti'cm 
fails to respond to stimulation. There is but slight extension of the motor 
(‘ortex on to the ])ara(‘entral lobule of the mt‘sial surface of the bruin. Move- 
ments are oldainalfie not only from the exposed part of ihe convolution, b^t 
also from its hidden surface to the very depths of the Kolandict sulcus. Thife 
is an area of representation for the trunk between the centres for the^feg 
and arm, and also for the neck between those of the arm and face. 
superior and inferior genua are the landmarks which indicate the situatmu 
of these small areas of representation for trunk and neck. These results have 
in large measure heeu confirmed by Chshing by unipolar electrical stimulati<Sli 
of the human cortex. From above dowui the motor areas occur in the follow- 
ing order: leg, trunk, arm, neck, head (Fig. 17). Those of the leg and armj 
occupy the upper half of the convolution, and that for the head, including^ 
movements of the face, jaws, tongue, and larynx, the lower half. 

The speech centres are indicated in the diagram (Fig. 17) in accordance 
with the generally a(‘('ef)ted views: that for motor s])eech occupies the posterior 
part of the left third frontal or Broca's convolution. It is a disj>iited point 
whether or not there is a separate centre presiding over the movements em- 
ployed in writing. Some have assumed such a centre to be present in the 
second frontal convolution as ijulicated on the diagram. The conjugate 
movement of head ajid eyes to the opj)Osite side has commonly been found 
in apes to follow stimulation of the external surface of tlie frontal lobe. 
Similarly movements of the eyes may he elicited from ihe occi])ital cortex, 
but probably none of these reactions are compara))le to the more simple move- 
ments through the ])yramidal tract which follow stimulation of the ascending 
frontal convolution. 


The axis-cylinder processes of the upper motor neurones after leaving the 
gray matter of the motor cortex pass into the white matter of the brain and 
form part of tlie corona radiata. They converge and pass between the basal 
ganglia in the internal capsule. Here the motor axis-cylinders are collected 
into a compact bundle — the pyramidal tract — occupying the knee and anterior 
two-thirds of the posterior limb of the iiiteriial capsule. The order in which 
the movements of the opposite side of the body are represented at this level, 
as learned from experimental observations on apes, is given in Fig. 18. 



Localizatiok of the Functions in 


THE SEiGMENTS OP THE SpiNAL Cdto/ /' ' 


Segment. 

Striped Muscles. 

Keflex. 

Skin-Fields (qf. 
Figs. 20 and 21), 

1, 11 and* 
III C. 

SpleniuR capitis. 

Hyoid muscles. 

Sterno-masloid. 

Trapezius. 

Diaphragm (C III-V). 

Levator scapuljB (C ITI-V). 

Ilypochondrium ( ?L 
Sudden inspiration 
produced by sudden 
pressure beneath the 
lower border of ribs 
( diaphragmatic ) . 

Back of head to vea*- 
tex. j, 

Neck (upper part). 

IV C. 

'J'rapezius. 

Diaphragm. 

Levator scapula^. 

Sealeui (C IV-T I). 

Teres minor. 

Siipraapiiuitus. 

Rhornboid. 

Dilatation of the pupil 
produced by irrita- 
tion of neck. Reflex 
through the sympa- 
thetic (C IV-T 1). 

Neck (lower part to 
second rib). 

Upper shoulder. 

‘ V c. 

Diaphragm. 

Teres minor. 

Supra- and infraspinatus (C 
V-VI). 

Rhomboid. 

Snbseapularis. 

Dolloid. 

Bieeps. 

Brachialis antious. 

Supinator longus (C V VTl). 
Supinator brevis ((> V^-VTI). 
Peeloralis (clavicular part). 
Serratus magnus. 

Scapular ((i V-T 1). 

Irritation of akin over 
the scapula produces 
contraction of the 
scapular musedes. 

Supinator longus and 
biceps. 

Tap]»ing their tendons 
produces flexion of 
forearm. 

Outer aide of shoul- 
der and upper 
arm over deltoid 
region. 

VI c. 

1- 

Teres minor and major. 
Infraspinatus. 

Deltoid. 

iru'cps. 

Brachialis anticus. 

Supinator hmgus. 

Supiiiatr)?' brevis. 

Pectoral is (clavicular part ). 
Serratus luagniis ( ( ) V'-V III). 
Voraco-brachialis. 

Pronator ferevs. 

'Priceps (outer and long lunuls). 
Extensors of wrist (CVT- 

vm). 

Triceps. Tapping v'- 
bow tendon produces 
extension of fore- 
arm. 

Postt'rior wrist. Tap- 
ping tendons causes 
extension of hand (C 
VJ-VII). 

1 

Outer side of fore- 
arm, front and 
back. 

Outer half of 
band ( ?). 

VII c. 

leres major. 

Subsca])ularis. 

Deltoid ( |)»)Hterior part). 

PeojI oralis major (costal part). 
Pectoralis minor. 

Serratus magnus. 

Pronators of wrist. 
lVice])s. 

Extensors of wrist and fingers. 
Flexors of wrist. 

Latissimus dorsi (C VI-VIIl). 

Sea pulo- humeral. Tap- 
ping the inner lower 
cvlge of scapula 
causes adduction of 
the arm. 

Anterior wTist. Tap- 
ping anterior ten- 
dons causi^s flexion 
of wrist (C VI T- 
VIIT). 

Inner side and back 
of arm and fore- 
arm. 

Radial half of the 
hand. 
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ZATION OF THE FUNCTIONS IN THE SEGMENTS OF THE SWWAI. OOBD {€mHnued) 


Segment. 

Striped Muscles. 

Reflex. 

Skin-Fields (cf. 
Figs. 20 and 21). 

VIII C. 

Pectoralis major (costal part). 
Pronator quadratus. 

Flexors of wrist and fingers. 
Latissimiis. 

Radial Jumbricales and inter' 
ossei. 

Palmar. Stroking palm 
causes closure of fin- 
gers. 

Forearm and hand, 
inner half. 

I T. 

Lumbricales and inter ossei. 
Thenar and hypotbenar emi' 
nences (C Vll-T 1). 


Upper arm, inher 
half. 

11 1»» 
XII T. 

Muscles of back and abdomen. 
Erectorea spintr (T I-LVj. 
Intercostals (T l-T XIT). 
Rectus abdominis (T V-~T 
XTT). 

External oblique (T V-XII). 
Internal oblique (T VII-L I). 
Transversalis (T VII-L I). 

Epigastric. Tickling 

mammary region 

causes retraction of 
epigastrium (T IV- 
VII). 

Alidomiiial. Stroking 
side of abdomen 
causes retraction of 
belly (T IX-XII). 

Skin of chest and 
abdomen in ob- 
lique dorso-ven- 
tral zones. The 
nipple lies be- 
tween the zone of 
T IV and f V. 
The umbilicus lies 
in the field of T X. 

I L. 

Lower part of external and in- 
ternal 'oblique and traiisver- 
sails. 

Quadratus liimborum (L I-II). 
CJreinastor. 

Psoas major and minor ( ?). 

Cremasteric. Stroking 
inner tliigh causes 
retraction of scro 
turn (L l-Il). 

Skin over lowest ab- 
dominal zone and 
groin. 

'i. 

II L. 

Psoas major and minor, 
lliacus. 

PectineuB. 

Sartorius (lower part). 

Flexors of knee ( Kemak ) . 
Adductor longus and brevis. 


Front of thigh. 

Ill L. 

Sartorius (lower part). 
Adductors of tliigh. 

Quadriceps fenioris (L II— L 
IV). 

Inner rotators of tliigh. 
Abductors of thigh. 

J^atcllar t<*iidon. I'ap- 
ping tendon causes 
extension of leg. 
“Knee-jerk.’’ 

Front and inner 
side of thigh. 

1 

IV L. 

Flexors of knee* (Ferrier). 
Quadriceps fernoris. 

Adductors of tliigh. 

Abductors of thigh. 

Extensors of ankle (tibialis 
anticus) . 

Glutei (medius and minor). 

(Jluteal. Stroking but- 
tock eauses dim- 
pliiig in fold of but- 
toek (L IV-V). 

Mainly inner side of 
thigh and leg to 
ankle. 

V L. 

Flexors of knee (ham-string 
muscles) (LIV-SIJ). 
Outward rotators of thigh. 
Glutei. 

Flexors of ankle (gastrocne- 
mius and soleus) (L JV~S 
II). 

Hxtensors of toes (L TV-S T). 
Perontti. 


Back of leg, and 
part of foot. 





Fig. 17. — T)iA(iRAMMATic Representation of Cortical Localization in the Left 
Hemisphere, Showing the Speech Cfjttres. 


The motor areas tlelorniiiied hy unipolar faradic excitation of the anthropoid cortex 
(Sherriiig^ton and (Trunbauin) are here shown stippled in red and lie anterior to the 
Rolandic lissiire. The sensory areas presumably he posterior to this fissure and are 
rouffhly indicated in blue witiiout accurate delineation. Lying: as it does on the upper 
surface of the hemisphere, the log area should not be visible on a lateral view such 
as is given here. 




passing through the internal ci^pstile the fibres of the pjri^idat! 
leave the hemisphere by the crus, of wjhich they occupy abollt middle 
' three-fifths. The movements of the tongue and lips are represented nearest; 
the middle line, * 

As soon as the tract enters the crus, some 
of its axis-cylinder processes leave it and 
cross the middle line to end in arborizations 
about the ganglion cells in the nucleus of the 
third nerve on the opposite side ; and in this 
way, as the pyramidal tract passes down, it 
gives off at different levels fibres which end 
in the nuclei of all the motor cerebral nerves 
on the opposite side of the body. Some 
fibres, however, go to the nuclei of the same 
side. From the crus the pyramidal tract 
runs through the pons and forms in the 
medulla oblongata the pyramid, which gives 
its name to the tract. At the lower part of 
the medulla, after the fibres going to the 
cerebral nerves have crossed the middle line, 
a large proportion of the remaining fibres 
cross, decussating with those from the op- 
posite pyramid, and pass into the opposite 
side of the spinal cord, forming the crossed 
pyramidal tract of the lateral column (fas- 
ciculus cerebro-spinalis lateralis (Fig. 19, 1). 

The smaller number of fibres which do not 
at this time cross descend in the ventral col- 
umn of the same side, forming the direct 
pyramidal tract, or Tiirck’s column (fascicu- 
lus cerebro-s})inalis veiitralis) (Fig. If), !2). 

At every level of the spinal cord axis-cylinder processes leave the crossed 
pyramidal tract to enter the ventral horns and end abour the cell bodies of 
the lower motor neurones. The tract diminishes in size from above down- 
ward. The fibres of tlic direct pyramidal tra(;t cross at different levels in 
the ventral white commissure, and also, it is believed, end about cells in the 
ventral horns on the oi)posite side of the cord. This tract usually ends about 
the middle of the thoracii* region of the cord. 

The Sensory System. — The ])ath for sensory cojiduction is more compli- 
cated than the motor ])ath, and iji its simplest form is composed of at least 
three sets of neurones, one above the other. The cell bodies of the lowest neu- 
rones are in the ganglia on the dorsal roots of the spinal nerves and the gan- 
glia of the sensory cerebral nerves. These ganglion cells have a special form, 
having apparently but a single process, which, soon after leaving the cell, 
divides in a T-shaped manner, one portion running into the central nervous 
system and the other to the periphery of the body. Embryological and com- 
parative anatomical studies have made it seem probable that the peripheral 
sensory fibre, the process which conducts toward the cell, represents the proto- 
plasmic processes, while that which conducts away from the cell is the axis- 


FiCi. 18. — Diagkam of Motor and 
Sensory Representation in? 
THE Internal (’apsule. ^ 

NIj., Lenticular nucleus. 

Caudate nuck^us. THO., Optic ' 
thalamus. The motor paths are 
rod and black, the sensory are blue. 
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cylin^ process. In the ^p«tipheral seflsoiy nerves we hat^ 
dendrites of the lower sensory neurones. These start in the porijfdi^T« the.'^ 
J>ody from their various specialized end organs. The axis-cylinder processes 
'leave the ganglia and enter the spinal cord by the dorsal roots of the spinal 
nerves. After entering the cord each axis-cylinder process divides into an 





fii., 

], Lateral pyramidal tract. 2, Ventral pyramidal tract. Jl, Di)rsal colunins. 4. 
Direct cerebellar tract. ,'5, Ventro-lateral ^^roulld bundles, d, Ventro lateral ascending 
tract of Gowers. (Van Geijuchlen, colored.) 


jfiscendiiig and a desoending branch, which run in the dorsal fasciculi. The 
’7' descending branch runs hut a short distance, and ends i;; the gray matter of 
the same side of the cord. It gives off a number of collaterals, which also 
^ end in the gray matter. The ascending branch may end in the gray matter 
soon after entering, or it may run in the dorsal fasciculi as far as the medulla, 
i to end a])out the nuclei there. In any case it does not cross the middle line. 

" The lower sensory neurone is direct. 

The cells about which the a.xis-cylinder processes and their collaterals of 
the lower sensory neurone end are of various kinds. They are known as sen- 
sory neurones of the second order. In the lirst jdace, some of them end about 
the cell bodies of tlie lower motor neurones, forming the path for reflexes. 
They also end about cells whose axis-cylinder processes cross the middle line 
and run fo the o])posite side of the brain. In tlie s])inal ('ord ibese cells are 
found ill the different parts of the gray maffer, and their axis-c3diTider proc- 
esses run in the opposite vcntro-latcnil ascending tract of (lowers (Fig. 19, 6). 
and ill the ground bundles (fasciculus lateralis pro])rius and fasciculus ven- . 
trails proprius). 

In the medulla the nuclei of the dorsal fascuaili (jjucleiis fasciculi gracili$ 
and nucleus fasciculi cuneati) contain for tlie most ])art ccdls of this character. ^ 
Their axis cylinder processes, aftt*r crossing, run toward the brain in the 
medial lemniscus or bundle of the fillet ; I'crfaiii of the longitudinal bundles in 
the format io reticularis also re])reseiif sen.s(»ry paths from the spinal cord and 
medulla toward higher centres. The fibres of the medial lemniscus or fillet 
dp not, however, run directly to the cerebral cortex. They end about cells in 



ventro-lateral portion of the optic thalamus, and the tract is continued on 

way of another set of neurones, which send processes to end in the cortex 
of the posterior central and parietal convolutions. This is the most direct path 
of sensory conduction, but by no means the only one. The peripheral 
sensory neurones may also end about cells in the cord whose axones run but 
a short distance toward the brain before ending again in the gray matter, and 
the path, if path it can be called, is made up of a series of these superimposed 
neurones. The gray matter of the cord itself is also believed to offer paths of 
sensory condition. All these paths reach the tegraeiitum and optic thalamus, 
and thence are distributed to the cortex along with the other se nsory paths. 
There may also be paths of sensory conduction through the cerebellum byway 
of the direct cerebellar tract and Gowers^ bundle. 

From this short summary it is evident that the possible paths for the con- 
duction of afferent impulses are many, and become more complex as the various 
tracts approach the brain wliere our knowledge of them is somewdiat indefinite. 
The anatomical arrangement of the two lower orders of sensory neurones is, 
however, sulficiently w^ell understood to be of great clinical value. In the e^sB 
of the motor neurones the distribution of the peripheral nerves to the muscled, ; 
owring largely to the interlacing into plexuses of the neurones from the varioui^j 
spinal units, is quite different from that of the ventral roots themselves, aiuF 
the same rule holds true for the peripheral nerve and dorsal root distribution’ 
for the cutaneous areas. The cutaneous fields corresponding to the peripheral 
nerves are well known, and although our knowledge of the exact site and out- 
line of some of the segmental skin-fields, ^'presented by the dorsal roots, fs 
less accurately established, nevertheless they are suflicicntly ^vell understood-®' 
to be of aid in determining the segmental level of spinal cord and dorsal root 
lesions. Information concerning the iopogra])hy in the adult of these skin 
units or dematones has been ohfaiiicd from various source's : from morphological 
studies; from anatomical dissections; from physiological experimentation, par- 
ticularly in Sherrington’s hands ; from the study of aiucsthesias after traumatic 
injuries to the cord, and from Head’s studies of the distribution of the cutane- 
ous lesions in herpes zoster, and of the areas of referred pain and tenderness 
in visceral disease. The diagrams on pages and embody the results 
of many of these observations. 

The cutaneous sensory impressions arc in man conducted toward the brain, 
probably on the opposite side of the cord — that is, the path crosses to the 
opposite side soon after entering the cord. ]\ruscular sense, on the other hand, 
is conducted on the same side of the cord in the fasciculus of Goll to cross 
above by means of the axones of sensory neurones of the second order in the 
^edulla. 

Sexsohy Akeas of TiTK Btutk. — There are probably two sensory centres 
— one in the optic thalamiis, the other in a considerable area of the cerebral 
cortex. The thalamus plays a threefold part. Here all the afferent paths 
terminate; secondly, it contains a mass of gray mattc'r w'hi(*h forms the (centre 
for certain fundamental elements of sensation, particularly those capable of 
evoking pleasure and dis(?omfort and consciousness of changes of state. 
Thirdly, in the lateral part of the thalamus is the centre through which the 
cortex influences ttfe essential thalamic centre, controlling and checking its 
activity. On their way from the periphery to the cortex afferent impulses 
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pay toll to the co-ordinate mechanisms of the spinal cord and the ceiebeUmic^r 
At the thalamic junction they are regrouped to act upon the two terminal, 
centres. One of these, the essential organ of the optic thalamus, responds to 
all those elements which evoke consciousness of an internal change in state, 
more particularly pleasure and discomfort. Sensory impulses, then, pass by 
way of the internal capsule to the* cortex, and in the main five groups of 
sensory impn^ses are distributed in this way: (1) those underlying postural 
recognition, and the appreciation of passive movement and weight; (3) the 
impulses uiiderlying the recognition of tactile differences; (3) those upon 
which depci.ds the recognition of size and space; (4) those which enable us 
to localize the spot stimulated; and (5) thermal impulses (Head and Holmes). 

These afferent materials are combined in the cortex with each other and 
with other sense impressions in intellectual processes. The cortical area con- 
cerned is that situated between the pre-central fissure and the occipital lobe. 

The paths for the conduction of the stimuli which underlie the special 
fe^nses are given in the section upon the cerebral- nerves, and it is only neces- 
'sary here to refer to what is known of the cortical representation of these 
.Reuses. 

Visml impressions are localized in the occipital lobes. The primary visual 
^icntre is on the mesial surface in the cuneus, especiall^y about the calcarine 
fissure, and here are represented the opj)osite visual half-fields. Some authors 
believe that there is another higher centre on the outer surface of the occipital 
lobe, in which the vision of, the opposite eye is chiefly represented. However 
tin’s may be, most authors hold that the angular gyrus of the left hemisphere 
'is a part of the brain in which are stored ihe memories of the meaning of 
l(‘tters, Mnrds, figures, and, indeed, of all seen objects. This is designated as 
the visual speecdi (‘cntrc on the diagram (Fig. 17). 

Auditory impressions are localized for the most part in the first temporal 
convolution and the transverse temporal gyri, and it is in this region in the 
left hemisphere that the memories of the meanings of heard words and sounds 
are 'Stored. ]\lusical memories arc localized somewhat in front of those for 
Avords. The^'ortical centres for simdl include a 7 )art of the base of the frontal 
lobe, the uncus, and ^lerhaps the gyrus hipi)ocainpi. The centres for taste 
are supposed to be situated near those for smell, but wq j) 0 ssess as yet no 
definite information about them. 

Topical Diagnosis. — The diagnosis of the position of a lesion in the ner- 
vous system depends u])on a can^ful examination into all the symptoms and 
signs, and then endeavoring wilh the help of anatomy and physiology to de- 
termine the ])lace, a disturbance at which might })roduce these symptoms. 
The abnormalities of motion are usually the most important localizing 
symptoms, both from the ease Avith which they can be demonstrated, and 
also because of the comparative accuracy of our knoAAdt»dge of the motor 

path. 

Lesions in anv part of the motor path cause disturbances of motion. If 
destructiA^e, the fund ion of the part is abolished, and as the result there is 
paralysis. Tf the lesion is an irritatiAT one, the structures are thrown into 
abnormal activutv". AA'hich produces abnormal muscular coniraction. The char- 
acter of the paralysis or of the abnormal muscular contraction varies with 
lesions of the upper and lower segment, the variations depending, first, upon 






Pig. 20. — ^Anterior Aspect of the Segmental Skin Fields of the Body, Combined 
FROM THE Studies of Head, K ocher, Starr, Thorburn, Edinger, Sherrington, 
WiciiMANN, Seiffer, Bolk, Cushing, and Others. 

Heavy lines represent levels of fusion of dermatomes and the pre-axial and postaxial 
lines of the limbs. 
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; anatomical position of the two segments ; and, secondly^ upon the syinjh- 

ijf^loms which are the result of secondary degeneration in each of the segments. 

(a) Lesions oj the Lower or Spino-m»uscular Segment. — Destructwe' 
Lesions , — The nutrition of all ])arts of a neurone depends upon their con- 
nection with its healthy cell body; if the cell body be injured, its processes 
undergo degeneration, or if a portion of a process be separated from the cel|,, ,, 
‘ body, that part degenerates along its whole length. This so-called seqc^glilary 
degeneration jdays a very important role in the symptomatology,^ 

In the lower motor segment the degeneration not only ^ects the axis* 
cylinder processes which run in the peripheral nerves, but . Isc the muscle 
fibres in whicih the axis-cylinder processes end. The def lemtion of . the 
nerves and muscles is made evident, first by the muscles becomi majlet* and 
flabby, and, secondly, by change in their reaction to electri® stimulation. 
The degenerated nerve gives no response to either the galvanic! r the faradic 
current, and the muscle docs not respond to faradic stimulation, but reacts 
in a characteristic manner to tlie galvanic current. The contraction, instead 
of being sharp, quick, lightning-like, as in that of a normal muscle, is slow 
and lazy, and is often produced by a weaker current, and the anbde-closing 
contraction may be greater than the cathode-closing contraction. This is 
the reaction of degeneration, but it is not always present in the classical form. 
The essential feature is the slow, lazy contraction of the muscle to the galvanic 
current, and when this is present the muscle is degenerated. 

The myotatic irritability, or muscle reflex, and the muscle tonus depend 
upon the integrity of the reflex arc, of whicli the lower motor segment is the 
efferent limb, and in a paralysis due to lesion of this segment the tendon 
reflexes are abolished and there is a diminished mus(‘ular tone. 

Lower segment paralyses have for their characteristics degenerative atrophy J 
with the reaction of degeneration in the affected muscles, loss of ;heir reflex ' 
excitability, and a diminished muscular tension. These are the general char- 
acteristics, but the anatomical relations of this segment also give certain 
peculiarities in the distribution of the paralyses whi(;h help to distinguish 
them from those which follow lesions of the upper segment, and which also 
aid in determining the site of the lesion in the lower segment itself. The 
cell bodies of this segment are distributed in groups, from the level of the 
peduncles of the brain throughout the whole extent of th(: spinal cord to its 
termination opposite the second lumbar vertebra, and their axis-cylinder proc- 
esses run in the peripheral nerves to every muscle in the body: so that the 
component parts are more or less widely separated from each other, and a 
local lesion causes paralysis of only a few muscles or groups of muscles, and 
not of a whole section of the body, as is the case where lesions affect the upper 
segment. The muscles which are paralyzed indicate whether the disease is in 
the peripheral nerves or spinal cord ; for the muscles are represented differ- 
ently in the peripheral nerves and in the spinal cord. Sensory symptoms, 
which may accompany the paralysis, are often of great assistance in making a 
local diagnosis. Thus, in a paralysis with the characteristics of a lesion 
of the lower motor segment, if the paralyzed muscles are all supplied by one 
nerve, and the ana?sthetic area of the skin is supplied by that nerve, it is evi- 
dent that the lesion must be in the nerve itself. On the other hand, if the 
muscles paralyzed are not supplied by a single nerve, but are represented close 




in the spiimr cord, aAd the anaesthetic am (H)rie8j>on<fe"ite 
tioa of the cord (see table), it is equally clear that ^e lesion must be in <Iii 
cord itself or in its nerve roots. 


Irritative Lesions of the Lower Motor Segment . — ^Lesions of this se^ent^^ 
cause comparatively few symptoms of irritation. The fibrillary contractions 
which are so common in muscles undergoing degeneration are probably due to 
stimulation of the cell bodies in their slow degeneration, as in progressive mus- 
cular atrophy, or to irritation of the axis-cylinder processes in th§ peripheral 
nerves, as in neuritis. Lesions which affect the motor roots as they leave the 
central nervous ^stem may cause spasmodic contractions in the muscles sup^ 
plied by th*^''^" jrtain convulsive paroxysms, of which laryngismus stridu- 
lus is a ^yi md to which the spasms of tetany also belong, are believed to. 
be due to abii^ *mal activity in the lower motor centres. These are the ‘^lowest 
level tits’^ of . lughlmgs Jackson. (.'Certain poisons, as strychnia and that of 


/tetanus, act particularly upon these centres. 

The lower motor segment may be involved irt all diseases involving the 
peripheral nerA^es in cerebral and spinal meningitis, in injuries, in hsemot- 
rhrtges and tumors of the medulla and cord or their membranes, in lesions of 


the gray matter of the segment, in anterior poliomyelitis, progressive muscular 
atrophy, bulbar paralysis, ophthalmoplegia, syringomyelia, etc. 

(?>) Lkstons of TiTE TTj*pku Motor Skomknt. — Destructive lesions cause 


paralysis, as in the lower motor segment, and here again the secondary degen- 
eration which follows the lesion gives to the })aralysis its distinctive character- 
istics. In tlii'^ case the paralysis is accompanied by a spastic condition, shown 
in an exaggeration of muscle reflex and an increase in the tension of the 
muscle. Tt is not accurately known how the degeneration of the pyramidal 
fibres causes this excess of the muscle refiex. The usual explanation is that 
under Jiormal circumsiiinces the upper motor centres are constantly exerting 
a restraining influence uj)on the activity of the low(?r centres, and that when 
the influence ceases to act, on account of disease of the pyramidal fibres, the 


lower centres take on increased activity, which is made manifest by an exag- 


geration of the muscle reflex. 

The neurones composing each segment of the motor path are to he consid- 
ered as nutritional units, and therefore the secondary degeneration in the 
upper segment stops at the beginning of the lower. For this reason the mus- 
cles paralyzed from lesions in the upj)er segment do not undergo degenerative 
atrophy, nor do they show any marked change in their electrical reactions. 

The separate parts of the upper motor segment lie much more closely 
together than do those of the lower segment, and therefore a small lesion 
may cause par'al^nsis in many muscles. This is more ])articularly true in the 
internal capsule, w^here all the axis-cylinder processes of this segment are col- 
lected into a compact bundle — ^the pyramidal tract. A lesion in this region 
usually causes paralysis of most of the muscles on the opposite side of 
bojy — that is, hemiplegia. The pyramidal tract continues in a eompaot fewiv 
die, giving off fibre's to the motor nuclei at different levels ; a lesion ahywhet^' 
in its course is followed by paralysis of all the muscles whose spinal centrejS' 
are situated below the lesion, wiien the disease is above the decuss^tic^, f]^. 
paralysis is on the opposite side of the body ; when below, the paralyzed nm^- 
cles are on the same side as the lesion. Above the internal c|p$tile ie 
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; l^ewhat more separated, and in the corl^x the centres for the ttm^ents ^ 
the different sections of the body are comparatively far apart, and. a sharply 
localized lesion in this region may cause a more limited paralysis, affecting 
a limb or a segment of a limb — the cerebral monoplegias ; but even here the ‘ 
paralysis is not confined to an individual muscle or group of muscles, as is 
commonly the case in lower segment paralysis (see Fig. 15 and explanatipn)^ 
To sum up, tlu* paralyses due to lesions of the ui)per motor segment are 
widespread, often h(*mi]degic ; the paralyzed muscles are spastic (the tendon 
reflexes exaggerated), tliey do not undergo degenerative atrophy, and they do 
not present the degenerative reaction to electrical stimulation. ^ 

Irrifaiive Lesions of the I’pper Motor .Segment . — Oir knowledge of such 
lesions is confined for the most })art to those acting o’. the motor cortex. Tiie 
abnormal muscular cojitractioiis resulting from lesions so situated have as 
their type the localized ('Oiivulsive seizures classed under Jachsonian or cortical 
epilepsy, which ar(‘ charac'terized by the convulsion heginiiing in a single mus- ^ 
(Je or group of mus('lcs and involving other muscles in a acfinite order; de- 
pending upon the position of their representation in the cortex. For instance, 
such a convulsion, beginning in the muscles of the face, next involves those of ' 
the arm and hand, and then the leg. The convulsion is usually accompanied 
by sensory phenomena and followed by a weakness of the muscles involvedi^^, 

A majority of lesions of the motor cortex are both destructive and iriJ^Iia- 
tive — i, e., they destroy the nerve colls of a c(‘rtaiii centre, and either in their 
growth or by their presenc'c throw into abnormal activity those of the^ sur- 
rounding centres. 

The upi)er motor segment is involved in nearly all the diseases of* the 
brain and spinal cord, especially in injuries, tumors, al)scesses, and haemor- 
rhages; transverse lesions of the cord; syrijigomvelia, progressive muscular 
atrophy, bulbar ])aralysis, etc. One lesion often involves l)oth the upper and 
the lower motor segments, and there is ])aralysis in the different parts of the 
body, with the characteristics of each. Sucli a combination enables us in 
many cases to make an acciirate local diagnosis. 

Lesions in the oi)ti(! path and in the difieniit spec(;h centres also giye ^ 
localizing symptoms, which should always he looked f(,r. 

(c) Lksioxs of tije SnxsouY pATir. — ILtc again the lesion may be 
either irritative or destructive. Irritative lesions cause abnormal subjective 
sensory impression — j)ara\sthesia, formication, a sense of cold or constriction, 
and pain of every grade of intensity. The charac'ter of the sensory symptoms 
gives very little jiidicatiou as to the position of the irritating })rocess. In- 
tense pain is, as a rule, a symptom of a h'sioii in the peripheral sensory neu- 
rones, but it may be caused by a disease of the sensory path within the central 
nervous system. 

The exact distribution of symptoms gives more accurate data, for if they ' 
are confined to the distribution of a peri])hcral nerve or of a si>inal segment 
the indication is plain. If one side of tlie body is more or less completely 
affected, the lesion is somewhere within the brain, etc. 

Destructive Lesions . — A complete destruction of the sensory paths from 
any part of the body would of course deprive that part of sensation in all its , 
qualities. This occurs most frequently from injury to the perij)heral sensory 
neurones within the peripheral iierve.s, and the area of anaesthesia depends 





Upon nem injured. Complete, transverse lesion of the cord cauS(^ com^ 
pkte anaesthesia! below the injury. 

Unilateral lesions of the cord, medulla, dorsal part of the pons, tegmentum, 
thalamus, internal capsule, and cortex cause disturbances of sensation on the 
opposite side of the body; here again the extent of -the. defect more than its 
character helps us to determine the position of the lesion. Hemiansesthesia 
involving the face as well as the rest of the body can only occur above the 
place where the sensory paths from the fifth nerve have (crossed tlie middle 
line oil their way to tlie cortex. This is in the upper part of the pons. From 
this point to wliere tliey leave the internal capsule the sensory paths are in 
fairly close relation, and are at times involved in a very small lesion. Above 
' I'.e internal^ (Capsule the paths diverge qui(*kl,y, and for this reason only an 
extensive Wion can invoive them all, and in lesions of tliis part we are more 
aj)1 to hav(? the sensory disturlainees confined to one or another region of the 
body. Unilateral lesions of the thalamus, pojis, medulla, and cord usually 
cause sensory d’ turl)an(‘cs on the same side of the body, as well as those on 
the 6p])0site side. Those are due to the involv(*mont of the sensory paths as 
the}" enter the eenfral nervous system at or a little below the site of the 
lesion and before Ihe axon(‘S of tiu* sensory mmrones of the se(*ond order have 
Crossed the middle line. The ar(*a of disturbed sensation on the same side is 
limited to the disfrihiition of one or more sf)inal segments and often indicates 
aeCurafeiy the })osilion and extent of the diseased process. As a rule, destruc- 
tive lesions of the central nervous system do not involve all the paths of 
sensory (*ondnction, and the' loss of sensation is not comjdcte. It is often 
astonishing how very slight the sensory (listurl)nn(‘es are which result from 
an ext(*nsive lesion. Sensation may he diminished in all of its qualities, or, 
wdiat is more eonimon, ecTtain qualities may he atrected while others are 
normal. Thus, tlie sense of pain and tenqieraturo may be lost while that of 
touch remains normal, as is oftem the case in diseases of the spinal cord, or 
there may lie sini|)ly a loss of the muscular sense and of the stereognostie sense 
(the complex sensory in]])ression which enables one to recognize an object 
placed in the hand), as occurs frequently from l(*sions of the cortex. Occa- 
sionally pain sensation persists with loss of tactile and thermic sensations. 
Almost every other combination has been described. It is the distrihufion 
more than the ehara(*ter of the sensory defect that is of importance, and often 
the distribution gives hut uncertain indication of the ])osition of the lesion. 
The combination of the sensory defect with difrerent forms of paralysis gives 
the most certain diagnostic signs. 

Sympathetic Nervous System (Involuntary, Vegetative, Visceral, Auto- 
nomic), — 'This system iiiiuTvates the jnipils, non-striped muscles, glands, vis- 
cera, heart and blood vessels, and genital organs. It is outside tlie control of 
, the will but can he innuenced by the central nervous system, especially by 
emotional stimuli. The reverse may occur; disturbance in the realm of 
the sympathetic system may atTect ihe general nervous system. Digestive 
disturbaiu^e may result from nervous anxiety or fatigue, and conversely 
disturbed function of the alimentary tract may cause marked, nervous 
depression. 

This involuntary or vegetative nervous system consists of two parts which 
are distinct anatomically and antagonistic physiologically. 




1) Sympathetic proper ( thoracico4uinbar) . ¥, ^ ;! :;: 

I? ’ (^) Para-syinpathetic (a) cranio-bolbar and"(&) sacral. /; 

There is some Confusion in the use of the term ‘^autonohiic?^ which was 
applied by Langley to the whole vegetative system, but is also used by some 
to designate the para-sympathetic alone. 

The fibres of the sympathetic proper arise from cells in the intermedio- 
lateral region of the cord (preganglionic), pass by the anterior roots to end in 
ganglia which in turn send fibres (postganglionic) to the terminations in 
smooth muscle, ilie lieart, blood-vessels, sweat, glands, secreting glands, etc. 
The receptor (afferent) elemeiils are concerned with visceral sensations and 
referred visceral pain. The excitor (efferent) elements form synapses "in the 
ganglia and in this way one fibre may stimulate a number of (^ells. Froip* 
these cells the postganglionic fibres pass directly to their destinations. The 
ganglia act as “distributing stations'^ and form a series in front oi the verte- 
bral column, one on each side. In the neck there are three ganglia in each 
chain, connected with the cord through the first and sec'ond thoracic roots. 
In the thoracic, lumbar and sacral regions there is a ganglion for each nerve 
root. 

The para-sympathetic system (often termed autonomic or system of the 
^^extended vagus”) has the ganglia placed more }>eripherally. In the crat^- 
huliar portion, fibres ])ass from the mid-brain to the ciliary ganglion, '%ii- 
stricting the pupil, from the medulla secretory fibres go to the submax4l4lry 
glands and by the vagus inhibitory fibres go to the heart, c'onstrictor to the 
bronchi, motor to the cesopliagus. stoma(*h and intestines, and secretory to the 
stomach and intestines. The vague nerve is the most irnjiortant eonstituent 
of the para-sympathetic system. From the sacral portion hy the pelvic nerve 
fibres go to the descending colon, rectum, anus, bladder and genital system. 
The yegetative system has three plexuses, cardiac, solar and liypogastric, which 
receive fibres from both systems. The symjiatbetic system has close relations 
to the endocrine glands. (1) The thyroid, adrenals ainl pituitary glands are 
in close relationship to the thoraei(*o-liiml)ar sympathetic and accelerate 
metabolism (lealahohe). (2) The para-sympathetic has close relations to 
the digestive tract and its glands and is engaged in storing energy (anabolic)- 

When the sympathetic and ])ara-sympatlieti(; supfily the same structure, 
their influences are antagonistic. Thus the sympiithetic dilates the pupil, the 
other contracts it: the sympathetic; increases the heart rate, the other slows it; 
the sympathetic inhibits the movements of the gastro-intestinal tract, the other 
increases them. In conditions of health there is a balance between the two 


systems. To describe the resulting condition when this balance is disturbed 
the terms sym])athicotonia and vagotonia are employed, depending on which 
system is over-active. In the diagnosis of this tin* effects of (*ertain drugs are 
important. Thus the sympathetic system })ro])or is stimulated by epinephrine 
(1 c. c. of 1-1000 solution) with resulting tremor, rigor, a sense of cold, glyco- 
suria and a rise in blood ])ressnre. The para-sympatbetic system is stimulated 
by pilocarpine (gr. l/Sfb-l/G, 0.003-0.01 gm.) with resulting salivation, 
nausea, swieating, flushing and a fall in blood pressure. Atropine (gr. 1/100- 
1/50, 0.00065-0.0013 gm.) paralyses the para-sympathetic system with result- 
ing dryness of the mouth and throat, palpitation and oppression. 

Clinically among the features of vagotonia are small pupils, salivation, 

r''; 



finding,' «w6atiBg, ciammy haads and fe(^ der^ghip^^ bradycaid^ irr^u- 
larity of respil'ation, hyperacidity, eardio- and pylorospasm, spaatic constipa- 
tion, and sphincter contraction. There may be increased sensitiveness to 
foreign proteins, as shown by urticaria, anaphylaxis; some include asthma. 
Among those of sympathicotonia are, dilated pupils, prominence of the eyes, 
dryness of the mouth and dry skin, tachycardia, decreased sugar tolerance 
and atony of the digestive tract. Actually it is found that many patients 
show’ features suggestive of disturbance in both systems. Some show vago- 
tonia at one time and sympathicotonia later. The sympathetic system stands 
in close relation to the endocrine glands and its stimulation may cause in- 
, creased activity of the adrenal and thyroid glands particularly. 


B. SYSTEM DISEASES 

1. INTRODUCTION 

^Therc are (?eriain diseases of the nervous system which are confined, if 
noj|iAbsolule]3% still in great part, to definite tracts (combinations of neurones) 
w’^b subserve like fujudioiis. These tracts are called sysiem^s, and a disease 
which is confined to one of them is a sydern disease. If more than one system 
is involved, tlie process is called a combined system disease. Just what dis- 
eases should he classed under these names has given rise to much discussion 
but little agr(Huuent. We can not sjieak positively; our knowledge is not 
sufficiently accurate, eitl>er as to the exact limits of the systems themselves, 
or the nature and extent of the ])rocess in the several diseases. 

It may he said that the nervous system is comjiosod of two great systems 
of neurones, the afferent or sensory system and the efferent or motor system, 
and the conneitions hetwenm them. (See General Introduction.) 

Tabes dorsalis is a disease confined at its onset to the afferent system, and 
progressive muscular atrojihy is one of the efferent system. Several theories 
have been advanced to explain why a disease should be limited to a definite 
system of Jieurones. One ^iow is based upon the idea that in certain individ- 
uals one or the other of these systems has an innate tendency to undergo de- 
generation ; another assumes that neurones with a similar function have a 
similar chemic^al construction (which differs from that of neurones with a 
different function) and this is taken to explain why a toxin should show, 
a. selective action for a single functional system of neurones. 


n. DISEASES OF THE AFFERENT OR SENSORY SYSTEM 

I. TABES DORSALIS 

{Locomotor Ataxia; Posterior Spinal Sclerosis) 

Definition. — An affection characterized clinically by sensory disturbances, 
incoordination, trophic changes, and involvement of the spelcial senses, 
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arly the eyes. Anatomically th$;re are found degenerations of^the rdot 
; /fi^ires of the dorsal columns of the cord, of the dorsal roots, and at times of 
the spinal ganglia and periplieral nerves. Degenerations have been described, 
in the brain, particularly the cortex cerebri, in the ganglion cells of the cord, 
and in the endogenous fibres of the dorsal columns. 

Etiology. — It is a widespread disease, more frequent in cities than inithe 
country. Among cases in the neurological dispensary of the flolins 

Hopkins Hospital there were 201 cases of tabes. Males are attacked .^ore 
frequently than females, the proportion being nearly 10 to 1. The di^6e 
is not very uncommon in the negro in the I’nited States. It is a di^se 
of adult life, the gr(*at majority of cases oc'curring between the thirtieth and 
fiftieth years. There are a good many cases of the existence of the diseftsi?’ 
in both husband and wife, and a few in wliic'h the children were also afrecttHb 
Occasionally cases are S(‘en in young men, and it may occur in children with 
congenital syphilis. Sj^phUis is ihe important cause. Th(*re is evidence 
which suggests that certain strains of the Treponema are particularly likely 
to attack the nervous system. The interval lietween the syphilitic iiifectjoii 
and the first symptoms of tabes is variaf»le. Five to fifteen years is the period 
in one-half the (*ases. Intervals from two to twenty- five years occur. 

Pathology. — Tosterior spinal siderosis, altJiough the most obvious grdfes 
change, is not an adequate description. The dorsal fibres are of two kinds, 
those with their cell bodies outside the cord in the spinal ganglia, the so- 
called exogenous, or root f1!)res, and those which arise from cells within the 
cord, the endogenous fibres. These two sets ot‘('Uf>v fairly wc*ll-det(*rmined 
regions, aiu^a study of early eases of tabes has shown that it is the exogenous 
or root fibres that are first ath^cted. The fibres of the dorsal roots enter 
the cord in two divisions, an external and an internal; tlie former is com- 
posed of fibres of small (-alihre, which, in the cord, make u]) Lissauer's tract, 
and occupy the sjiace between the apex of tlie dorsal cornua and the ])er- 
iphery of the cord, and really do not form ])aTt of tin* dorsal colninns. They . 
are short, soon entering the gray matter, and do not seem to bo affected, or 
only slightly so, in early cases. 

The larger fibres enter the cord by the internal (iivision, just medial to 
the cornua, in what is known as tlie root entry zoiu*. Some enter the gray mat- 
ter of the spinal cord almost directly and others after a longer eourso, while 
still others run in the cord to the medulla, tu end in tin* niudei of the dorsal 
columns. As the fibres of every spinal nerve* enter the cord between the dorsal 
cornua and the nerve fibres which have entered lower down, tin* fibres from 
’each root are successively j)ushe(l more and more toward the median line, and 
so in the cervical cord the fascucaili of Goll are largely (*omposed of long fibres 
derived from the sacral and lumbar roots. 

That it is the coarse dorsal root fibres which arc* first affected in tabes is 
generally admitted, hut there is much divergence of opinion as to the char-\ 
acter and location of tlio initial process. 

Nageotte calls attention to the frequency of a transverse, interstitial neu-, 
ritis of the dorsal roots just after they have left the ganglia and are still - 
surrounded by the dura, and he believes that it is this neuritis which is the pri* . 
mary lesion. O^ersteiner and Jledlich laid stress on the presence of inflam- 
mation of the pia piater over the dorsal aspect of the cord, which involves the 






roei fijbres as tWey pass ^Vough. They point out that it is just hoffe thdl 
dorsal roots are most vulnerable, for at this point— that is, while surrounded by 
the pia— they are almost completely devoid of their myelin, sheaths. Changes 
in the blood-vessels of the cord, of the pia, and of the nerve roots have been 
described in early tabes, and Marie and Guillain advan<5ed the belief that 
the changes in the cord are due to syphilis of the posterior lymphatic system 
' whrtoh is confined to the dorsal columns of the cord, the pia mater over them, 
-ani^ thfe dorsal roots. For them the changes in the nervous system are only 
apmrently radicular or systemic. 

^"^ith' the Marehi stain, degeneration of the root fibres in the root-entry 
zoife is a constant finding in early (^ases. This change is radicular in the sense 
that it varies in intensity witli the different roots and is most marked in the 
. .s^ral and lumbar regions. The degeneration is not found in the dorsal roots, 

- /but begins within tb(» cord just beyond where the root fibres lose their neuri- 
lemma and their myelin sheaths. Degenerated fibres may bo traced into the 
dorsal gray matter and among the ganglion cells of the columns of Clarke. 
•J'he long (‘olumns which ascend the cord also degenerate. 

In more advanced cases, there are degeneration of the dorsal roots and 
some alteration of tlie c(‘lls in the spinal ganglia. The fibres distal to the 
ganglia arc prae1i(‘ally normal, although at times the §ensory fibres, at the 
p^-Viphery of a limb, show degeneration. Within the eord, the exogenous 
fibres are (1isias(‘fi ; lliere is also degeneration in the endogenous system of 
fibres. Optie atr()])by is frequcuitly found. The other cranial nerves, espe- 
cially the lif’lh with its ganglion, have been found degenerated. 

The disease 0 (*easionally s[>reads beyond the sensory system in the cord, 
qnd in advanced eases the (‘ells in the ventral horns may l)e degenerated in 
association Avitti muscular atrophy. IWott very generally found more or less 
marked changes in the pyramidal fibres; these he believed to be evidence of 
changes in tlic ceiv])ral cortex. JVgeneration of the cortex may exist, but 
even when mental syin])toms are a])seiit, or very mild, similar slight changes 
have luHMi (l<‘scribed, just as in g»‘n(*ral paresis, without marked tabetic 
symptoms, there may be degeneration of the dorsal columns. The close 
association of tab(*s and general ]>aresia will be considered later. 

Symptoms. — For eonvenieiKc, these are considered under three stages — 
th(" incipient or pre-ataxic*, the ataxic and the ])aralyti(‘. 

IxciJ’iKXT STA(n:. — The onset differs very wid(dy in the different cases, 
and mistakes in diagnosis are often made early iji the disease. The fol- 
lowing are the most characteristic initial symptoms: 

Pains, usually of a sharp stabbing character; hence, the term lightning 
pains. They dast* for only a second or two and are most (‘ommon in the legs 
or about the trunk, and lend to follow dorsal root areas. They dart from 
plaice to j)lace. At times they are associated with a hot burning feeling and 
; often leave' the affected area ])ainful to pressure, and oc(.*asionally herpes may 
follow. The intensity of the j)aiii varii*s from a sore, burning feeling of tho 
akin to a pain so intense that, were it not for momentary duration, it would 

• exceed human endurance. They occur at irregular intervals, anS are prone 
V;;to follow excesses or to come on when health is impaired. When typical, these 

• pains are practically pathognomoni('. Gastric and other crises may occur. 
Parsesthosia may be among the first symptoms — numbness, tof the feet, tin- 
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, etc. — and at tito^ a sense of cOBatriction about the body. 

Isjepmmon on the trunk, especially ih the lower part, and with it 
/rShal reflexes may be very active. There may be areas over whi<4: ^lere ts 
; imaTked tenderness on any stimulus^ especially cold. There may be subjective, 
loss of sensation in various areas. * 

Objective sensory changes appear early and are always present if subjective- y', 
pain has been present for any time. The areas may be very sensitive to 
stimuli and with this there may he decreased pain sensihil’ty. The dis->i 
turbances are variable but pain and temperature sensations are often 
affected. 

Ocular Symptoms . — (a) Optic atrophy. This occurs in about 10 per cent.-’ 
of the cases, and is often an early and even the first symi)tom. There is a 
gradual loss of vision, which in a majority of cases leads to total blindnesk 
This appears to he secondary to a svpliilitic mejiingitis. (6) Piosi^^,. 
which may be double or single, (c) Paralysis of the external muscles of the 
eye. This may be of one muscle or occasionally of all the muscles of the 
eye. The paralysis is often transient, the ])atient merely complaining that 
he saw double for a certain period, (d) ArgylURoherfson J>upil, in whi^ 

there is loss of the iris refle.\ to light hut contraction during ac'commodatibi^* 
The pupils are often very small — spinal myosis — and may be unequal Qi ' 
irregular. 

Bladder Symptoms . — The first warning may be dilli(*ulty in emptying the 
bladder. Incontinence of urine oc(*urs only at a later stage. Decrease in 
sexual desire and i)Ower may be an early symptom. 

Trophic Disturbances . — These usually o(*cur later, but at limes they are 
early symptoms, and one’s attention may be called to the trouble by a per- 
forating ulcer or a characteristic Chareot^s joint. 

Loss of the Deep Reflexes . — This early and important sign may occur 
years before the develo])ment of ataxia. Even alone it is of great moment, 
since it is very rare to me(‘t with individuals in whom the knet‘ and ankle 
jerks are normally absent. The combination of loss of eitlier of these with 
one or more of the features mentioned above, es])ccially Uie lightning pains 
and ptosis or Argyll-llobertson pupil, is j)ractically di<*gnostic. These reflexes 
gradually decrease, and one may be lost before tlie oilier, or disappear first in 
one leg. 

These initial symptoms may persist for years without tlie development of 
incoordination. The patient may look well ajid feel well, and he trouliled only 
by the lightning pains or one of the other subjective symptoms. Progressive 
nerve deafness and paralysis of the vocal cords, with the laryngeal muscles 
paralyzed or paretiti, may occur. The disease may never progress beyond 
this stage, and when optic atrophy develops early and leads to blindness, 
ataxia rarely, if ever, supervenes, an antagonism noted by many authors. 

Ataxic Stagk. — Motor Symptoms . — The ataxia, whitdi comes on gradu- 
ally, is believed to be due to a disturbance or loss of the afferent impulses 
from the muscles, joints, and deep tissues. A disturban(*e of the muscle sense 
itself can usually be demonstrated. One of the first indurations is inability 
to get about readily in the dark or to maintain equilibrium when washing the 
face with the eyes shut. When the patient stands with the feet together and 
the eyes closed, he sways and has difficulty in maintaining his position (Rom- 
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b1b!j^|i*'gymptom^ he may he quite amable to stand on one leg; Si does, ' 
not start oS promptly at the word of command. On turning quickly he is' 
a|it to\falL He has more difficulty in descending than ascending stairs; 
Gradually the characteristic ataxic gait develops. The normal man walks by 
<faith, the tabetic by sight. The patient, as a rule, walks with a stick, the eyes 
' ' 4re directed to the ground, the body is thrown forward, and the legs are wide 
’^*part. In walking, the leg is thrown out violently, the foot is raised too high 
and is brought down in a stamping manner with the heel first, or the whole 
sole comes in contact with the ground. Ultimately the patient may be unable 
to walk without tlie assistance of two canes. This gait is very characteristic, 

. and unlike that jeen in any other disease. The inco-ordination is not only in 
^Talking, but in the performance of other movements. If the patient is asked, 
when in the recumbent posture, to touch one knee with the other foot, the ir- 
regularity of the movement is very violent. Tnco-ordination of the arms is less 
common, but usually develops in some grade. It may in rare instances exist 
Iwjfore the inco-ordinatioii of the legs. It may be tested by asking the patient' 

‘ tQ close his eyes and to touch the tip of the nose or the tip of the ear with 
tj^e finger, or with the arms thrust out to bring the tips of the fingers together. 

, The inco-ordi nation may be noticed early by a difficulty in buttoning the collar 
or performing one of the routine acts of dressing. 

With marked inco-ordination there is but little loss of muscular power. 
The grip of the hands may be strong and firm, the power of the legs may be * 
unim])aired, and their nutrition, ex(*ept toward the close, may be unaffected. 

There is a remarkable muscular relaxation (hypotonia) which enables the 
Joints to be placed in ]:)Ositions of hyporextension and hyperflexion. It gives 
Sometimes a marked backward curve to the legs. 

Sensory Symptoms . — The lightning pains may persist. They vary greatly 
in different cases. Some patients are rendered miserable by their frequent 
occurrence; others escaj)e altogether. In addition, common symptoms are 
tingling, pins and needles, partitailarly in the feet, and areas of hypersesthesia 
or ana'sthesia. The patient may complain of a change in sensation in the 
soles of th(' feet, as if cotton was interposed between the floor and the skin. 
Sensory disturbances occur less frequently in the hands. Objective sensory 
disturbances can usually be demonstrated, and almost every variety of dis- 
turbance of tactile, pain and temperature sense has been described. Bands of'^ 
a moderate grade of anaesthesia about the trunk are not uncommon ; they are 
apt to follow the distribulion of spinal segments. The most marked dis- 
turbances are usually found on the legs, lletardation of the sense of pain 
is common, and a pin prick on the foot is first felt as a simple tactile im- 
pression, and the sense of pain is not perceived for a second or two or may 
be delayed for as much as ten seconds. The pain felt may persist. A curious 
phenomenon is the loss of the power of localizing pain. If the patient is 
pricked on one limb he may say that he feels it on the other (allocheiria), bi?. 
a pin prick on one foot may be felt on both feet. Pruritus may occur over 
the areas affected by the pains. The muscular sense, usually affected earfy^ 
becomes much impaired and the patient no longer recognizes the posi^otf 
in which his limbs are placed. This may be present in the pre-ataxic stage. 

Reflexes . — The loss of the knee and ankle-jerks, the latter usually first, 
is an important sign but occasionally they are retained, and in the^ oases 
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lumbar segments are little if at all involved. The skin reflexes^ are ofte^ 

■ increased early but may be diminished later when the tactile sense is lost. 
The plantar reflex is usually normal unless there is sclerosis of the pyramided 
tracts. The oculo-cardiac reflex is often absent. 

Special' Senses. — The eye symptoms noted above may be present, but- 
ataxia is rare with optic atrophy. Deafness may occur, due to lesion of the 
auditory nerve. There may also be attacks of vertigo. Olfactory symptoms 
are rare. W. B. Swift lias drawn attention to a voice sign which consists in 
ataxic speech with “a slovenly indistinct enunciation tliat shows partially in 
the vowels but predominnidly in the consonants.” Suggested tests are 
(as in ell), ‘^t,” ^‘journals” and “Time and tide wait for no man.” 

Visceral Symptoms . — Among the most remarkable sensory disturbances 
are the iahetic arises, severe paroxysms of ])aiu referred to vario'.s viscera?; 
thus, ocular, laryngeal, gastric, nejdiritic, rectal, urethral, and (‘litoral crises 
have been described. Tiie most eomnion are the gastric and laryngeal. Gastric 
crises may ocemr early and persist as the most prominent f(‘ature. Starr found 
them as the first symptom 18 times in 450 cases. The onset is usually sudden, 
with severe pain in the epigastrium, radiating to the hack and behind the 
sternum. Vomiting follows and may he quite indc})endent of food. Hfema- 
temesis ma}^ occur, not necessarily due to iilc^cr. J^iJlor, sweating, cold ex- 
tremities, and a small i)iils(^ are associated, and in rare instamtes death occurs 
in collapse. The blood pressure may be very high, as rcj)ortcd by Barker, and 
* it may be that the condition is associated with angios]>asm in tin" gastric and 
mesenteric vessels. The X-ray examination shows si)asmodic contractions 
the stomach. Xo special change may be found at autopsy. In the la” .al 
crises there may be true spasm with dyspnoc'a and noisy inspiration. .tient 
may die in the attac'k. 'Inhere arc also nasal crises, associated v n sneer- 
ing fits. The contrary coiulitiou may occur, that is absence of pain from 
visceral lesions, as rupture of a gastric nicer, and render diagnosis very 
difficult. 

The sphincters are frequently involved. Early in th(‘ disease there may 
be a retardation or hesitancy in making water. Eater thc^re is retention, and 
cystitis may ocemr. Unless great care is taken the iidiamination may extend 
to the kidneys. Const ijiation is extremely eoinmon. Later the sphincter ani 
5s weakened. The sexual power is usually lost j]i the ataxic stage. 

Troj)hic Changes. — Herpes, rndcina, ecchymosis, or local sweating may 
occur in the course of the lightning i)ains. Alteration in the nails may occur. 
A perforating ulcer may develop on the foot, nsnally beneath the great toe. 
A perforating buccal ulcer has also been described. Onychia may prove very 
troublesome. 

Arthropathies (Charc^ot's Joints). — x\iiatomically there are: (1) enlarge- 
ment of the capsule with thickening of the synovial membranes and efl’usionj. 
(2) slight enlargement of the ends of the bones, with slight exostoses; (3) 
a dull velvety appearance of the cartilages, with atrophy in places. The 
knees are most frequently involved. The spine is affected in rare instances 
usually in the lumbar region. Trauma, with loss of pain sense, is an impor- 
tant element in the causation. A striking feature is the usual absence of 
pain. Occasioiaally there is pain from the distended soft parts and skin but 
not from the Ijones. Suppuration may occur, also spontaneous fractures. 



Airophy of the muscles, usnallj a late manifestation, may be jtocali^^ ahd^ 
associated with neuritis or due to involvement of the ventral horns. 

Aneurism is found in as high as 20 per cent, of some series, and aortic 
insufficiency is common. Both are associated syphilitic manifestations. 

- Cerebral Symptoms, — Hemiplegia may develop at any stage of the disease, 
mure commonly when it is well advanced. It may be due to hiemorrhagic 
fldltening from disease of the vessels, to progressive cortical changes or rarely 
to‘yoarse syphilitic disease. The lost knee-jerk may return on the affected side. 
Hemiannpsthesia is sometimes present. 

Cerehro-Spinal Fluid, — The examination is of great value; the findings 
: are: (1) Cell content. Lymphocytosis is found in about 90 per cent., the 
number of cells usually being between 40 and GO, and rarely over 100. The 
higher counts are found when irritative symptoms are marked. With an 
aficst of thi* process the counts arc lower. (2) Globulin. This is positive in 
90-95 per cent. In old (iuies(‘cnt cases there may be no increase. (3) Wasser- 
mann reaction. This is nearly always positive but may be negative in quies- 
cent cases. The blood Wassermann test is positive in about 70 per cent. (4) 
Colloidal gold reaction. This is present in 85-00 per cent, and is useful ijL 
diagnosing tabes from paresis. A paretic curve in a patient with signs of 
tabes points to ihe possible development of paresis subsequently. 

Pakalytic Stacu:. — After ])ersisiing for an indefinite number of years 
the patient gradually becomes bedridden and paralyzed. In this condition he 
is likely io be carric'd off by some intercurrent aflection, such as j)yelo-nephritis, 
•meumonia, or tuberculosis. 

'^Hvenile tahcM is more frequent in girls and usually due to congenital 
Optic airophy is comparatively common, while pains, ataxia and 
'viscera*,^ ions are less frequent than in adults. 

Loriis... — A j)atient may remain in the pre-ataxic stage for an indefinite 
period; and the loss of knee-jerks and atrophy of the optic nerves may be 
the sole indications of ihe disease. In such cases inco-ordination rarely de- 
veloj)S. In a majority of cases the progress is slow, and after six or eight 
years, sometimes less, ihe ataxia is well marked. The symptoms vary a good 
deal; thus, the ])ains, which may have been excessive at first, often lessen. 
The disease may remain stationary for years; then exacerbations occur and 
it makes ra])id progress. Occasionally the ])rocess seems to be arrested. 
There are instances of what may be called acute ataxia, in which, within a 
year or even less, the incoordination is marked, and the paralytic stage may 
develop within a few months. The disease itself rarely causes death, and after 
becoming bedridden the patient may live for fifteen or twenty years. 

Diagnosis. — In well marked cases there is no difficulty but one should 
not wait for the loss of reflexes or pupil signs to make the diagnosis. The 
pains are suggestive, especially with a history or evidence of syphilis. The 
•greatest im{)ortanc.e in early diagnosis attaches to disturbam^es of sensation, 
for which a careful search should be made. The most useful test is the 
sponse to the prick of a i»in, showm by delay in perception, decreased sensa- 
tion, or unusual sensations. Certain areas are especially important; the 
earliest loss is usually on the legs, most marked distally, decreasing toward 
the trunk and usually not corresponding to root distribution. There is ^often 
a zone of analgesia around the trunk, most often on the upper thorax. The 



^ftroat border of the arms may be affected or the centre of the faoe,' inclndioi; 
•jie nose and adjoining parts of the cheeks. This may involve the greater, / 
part of the face — the tabetic mask. • Absence of pain when the calf hitiscles aye \ 
compressed and hypotonia are aids. Beduction in the time of appreeiatiok of ■ 
vibrations of a fixed amplitude over the lower part of the body, espeeiaily.oyir. 
the ‘sacrum, is of value. The early ocular palsies are of great importance. 

A squint, ptosis, or the Argyll-Bobertson pupil may be the first sign, and 
exist with the loss only of the ankle or knee-jerk. Loss of the kiiee-j^Vk 
does occasionally o(‘cur in healthy individuals. The Wassermann reaction 
and a study of the spinal fluid are of great aid. 

The diseases most likely to I>e confounded with tabes dorsalis are: 
Pebipiiekal ?\Eri{rns. — The stoppage gait of arsenical, alcoholic, or diab^e"^: 
paralysis is quite unlike that of tabes. There is a paralysis of the feet, and ; 
the leg is lifted high so tliat the toes may clear tlie floor. Tlie use oi the;:' 
word ataxia in this connection sliould not be continued. In tlie rare caseS iti-; 
which the muscle sense is particularly affecied and in which there is true 
ataxia, the absence of the lightning pains and eye signs, with the history 
anake the diagnosis clear. In diphtheritic paralysis the early loss of the knee- 
jerk and the eye signs may suggest tabes, but the history, the existence of 
paral3'sis of the throat, and the absence of pains render a diagnosis easy. , 

(6) Combtxkd ScLEUOSis. — Marked inco-ordination with spastic paralysis 
occurs in this condition. In a majority of tlie cases this is distinguished by 
the absence of pains and eye signs, but it may be a manifestation of the cord 
lesions in tabo-paralysis. 

(c) Cekebral Disease. — In diseases involving the afferent tracts ataxia 
is prominent at times. It is usually unilateral or limited to one limb; this, 
with the history and the associated sym])toms, excludes tabes. 'J; 

(rf) Cerebellar Disease. — The cerebellar inco-ordiiiation has only' a’ 
superficial resemblance to that of tabes, and is more a disturliance of equilib-^*^ 
rium than a true ataxia: the knee-jerk is usually present, there are no light- 
ning pains or sensor}^ disturbances; while, on the other hand, there are head- 
ache, optic neuritis, and vomiting. 

(a) Syphilitic aefections involving the dorsal ( 'ilumns of the cord may 
be associated with iiieo-ordinatioii and resemble ta!»es very closely. 

(/) General Paresis. — Though of identical origin and often associated, 
it is of great practical importance to determine, if possible, whether the type 
is to be spinal or cerebral, for when this is established, it does not often change. 
The difficulty arises in the premonitory stage, when any alteration in the 
mental characteristics is of the utmost significance. Loss of the deep reflexes 
and lightning pains speak for tabes; active reflexes, with ocular changes, 
especially optic atrophy, are suggestive of paresis. 

{g) Visceral crises and NKi RALcir symptoms may lead to error, and in 
middle-aged men with severe, recurring attacks of alidominal pain, it is always 
i^rell to hear in mind the possibility of tabes. ^ 

Prognosis. — Complete recovery can not be expected, but arrest of the 
process is not uncommon and a marked amelioration is frequent. Optic-nerve 
atrophy, one of the most serious events in the disease, has this hopeful aspect 
— that inco-ordination rarely follows and the jirogress of the spinal symptoms < 
may be arrested. On the other hand, mental symptoms are more likeljr, to 



,, foSSov. The optic atrophy iteelf is occasionally checked. On the ira^, the '• 
prognosis is bad. There is more hope that in early cases coming on soon 
^ after infection the course may be arrested. Death is usually from some 
" c^l^vascular complication; next in frequency from tuberculosis and 
^eumonia. . ^ 

Treatment. — To arrest the progress and to relieve, if possible, the symp- 
tojns are the objects which the practitioner should have in view. A quiet, well- 
regulated method of life is essential. It is not well, as a rule, for a patient to 
give up his occupation so long as he is able to keep about and perform ordi- 
nary work, provided there is no evident mental change. Tabetics have for 
conducted large businesses, and there have been several notable instances 
I in our profession of men who have risen to distinction in spite of the existence 
. of this disease. Care. should be laken in the diet, particularly if gastric crises 
^lav^ occurred. Attention should be given to the bladder and bowels. Ex- 
(jesses of all sorts, more particularly m baccho et venere, should be carefully 
avoided. A man in tlie pre-ataxic stage should not marry. 

To secure arrest of the disease many remedies have been employed. 

As soon as tabes is diagnosed or strongly suspected active treatment should 
be given; merc'iiry is probably of more value than arsphengmine. A thorough 
course of nier(*iirial inunctions should Ik* given ( 20 to 30) and neo-arsphena- , 
mine given intravenously (0.3-0.r) gm.) on(*e a week for six weeks. This 
sequence should be repeated oiuje or twice and its further repetition decided 
^,by the (*ondition. Iodides should l)e given steadily in full dosage. The treat- 
ment should be carried out persistently and the spinal fluid studied fre- 
quently as iinproveinent in this is a good inuic'ation. If there is no change 
'CT only slight gain the intraspinal treatment wdth auto-arspheiiaminized serum 
'^JJ^ay be used but the enthusiasm for this is less. In some cases the giving of 
mercury by inunction followed by spinal ])uncture weekly, in which as much 
serum is witlidraAvn as ])ossihle has proved of benefit. The use of mercurial 
serum has been helpful in some cases. ‘ 

For the ])aiiis, complete rest in l)ed and counter-irritation to the spine 
may be oinjdoyed. The severe s])ells which come on particularly after excesses 
of ajiy kind arc often relieved by a hot hath or by a Turkish bath. For the 
severe recurring attacks of lightning pains spinal cocainization may be tried. 
Cannabis iiidica, acctyl-salicylic acid, phenacetinc, etc., are sometimes useful. 
Suppositories of codeine (gr. 1, t).()(J gm.) and extract of belladonna (gr. 

0.03 gm.) may give relief. In the severe j)aroxysms of pain and the crises ^ 
morphia may lx; necessary hut its use should be as infrequent as possible. 
Electricity is of very little benefit. For gastric crises, ehloretone (gr. v-x, 
0.3-0.fl gm.) or tincture of iodine (UI x, 0.() e. c.) may bo given. The dorsal 
spinal nerve roots of the seventh, eighth, ninth, and tenth have been divided 
with good results. The laryngeal crises are rarely dangerous. An 
application of co(‘aiiie may be made or a few whiffs of chloroform 
or nitrite of amyl may be given, in all cases of tabes wdth hypertdl^ 
sion the prolonged use of nitroglycerine, given until the phyaiolb^ibil 
effect is produced, is of great service in allaying pain and diminishiii^the 
frequency of the crises. Its use must ho guarded when there is aortid ifiBuffi*^^ 
ciency. The bladder symptoms demand constant care. When the orgap qaU; 
ncKt be perfectly emptied the catheter should be used, and jkjie patient may 
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taught its use and how to keep it thoroughly sterilized. Tincture, of bella- 
donna (TTt v-x^ 0.3-0.6 c. c.) is useful when there is incontinence. ‘ ^ 
Frenkel’s method of re-education often helps the patient to regain to a 
considerable extent the control of the voluntary niovenients. The patient is 
first taught, by repeated systematic efforts, to perform simple mav^eifi^ntssV 
from this he goes to more and more comy)lex movements. The ..treatment 
should be directed and supervised by a trained teaclier, as the result depends 
upon the skill of the teacher quite as much as ui)oii the perr verance of the 
patient. 


II. GENERAL PARESIS AND TABO-PARALYSIS 

The majority of cases of ta])es run ilieir course witli ])racti('ally no mental 
S 3 ’mptoms, and ceases of general paresis may never present symjdoms that sug- 
gest tabes. For i»ra('lieal j)urposes we are force<l to kee]> the distinction clearly 
in mind, and it seems l)est to consider tliem sej)arately. There is, however, 
a group of cases in wliich the s^'iiiptoms of the two diseases are associated 
ill every combination for which the name ‘Mabo-parah'sis’' is used. 

General Paresis 

Definition. — A (dironic meiiingo-cncephalitis caused ])y the spirochade of 
syphilis, often associated witli other local changes leading to mental disturb-..' 
ances and finally to dementia and j^aralysis. 

Etiology. — The average interval from tlic syphilitic infection is twelve • 
years. Males are affected much more frequ(»ntly tlwui f(*mal(‘s. It occurs 
chiefly between the ages of tliirty and lifty-tive, although it may begin in 
childhood as the result of congenital syphilis. An ovcM’wlielniing majority ot 
the cases are in married ])eoplo, and not infn'queiitly both liusband ajid wife 
are affected, or one has [)ar^sis and the other tabes. Statistics show that it is 
more common in the lower classes of society, but in America in general 
medical practice the disease is certainly more comino]! in the well-to-do 
classes. 

Morbid Anatomy. — The dura is often tbickej)ed, ajul its inner surface 
may show the various forms of hypcrtro]>bi< ])a('hymeningitis. The ])ia is 
cloudy, thickened, and adherent to the cortex. The c«*rebro-spinal fluid is 
increased in the meningeal s[)aces, esi)e( ially ijj the mesiies of the ])ia, and at 
times to such an extent as to resemble cysts. TIjc brain is small, and weighs 
less than normal. The convolutions are atrophied, especially in the anterior 
and middle lobes. In acute cases the brain may be swollen, hypera'mic, and 
cedematous. The brain cortex is usually red, and, except in advanced cases^ 
it may not bo atrophied, the atrop])y of the hemis[)hcrcs being at the expense 
of the white matter. The lateral ventricles are dilated to compensate for- 
the atrophy of the brain, and the ependyma may be granular. The fourth 
ventricle is more constantly dilated, with granulations of its floor covering ’ 
the calamu4} scriptorius, a condition seldom seen in any other affection. 

In many cases changes are present in the spinal (*ord and peripheral nerves. 
There are th^ typical tabetic changes. There may be dege^ieration of the 
pyramidal of fibres secondary to the cortical changes. Most com- 
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monly there is a combination of these two processes* Foci of hiftiferrhag^' 
and softening, dependent upon coarse vascular changes, are not infrequently 
found, but are not typical of the disease. 

. There; are various views as to the nature of the changes. The vascular 
theory is that from an inflammatory process starting in the sheaths of the 
arterioles there is a diffuse parenchymatous degeneration with atrophic 
cifianges in the nerve cells and neuroglia. The syphilitic toxin causes degen- 
eration in the nervous tissues with secondary changes in the neuroglia and 
vascular systc. ’ s. The spirochaetes are found in the brain tissue and rarely 
in the cord. 

.Symptoms , — rRonnoMAL Stack. — Irritability, inattention to business 
amountijig sometimes to indifference or apathy, and sometimes a change in 
character, marked ])y acts wliich may astonish the friends and relatives, arc 
usually the first indications. There may be unacicountable fatigue aftei 
moderate physical or mejital exertion. Instead of apathy or indifference there 
may be an extraordinary degree of pliy.sical and mental restlessness. The 
patient is (‘ontinually planning and scheming, or may launch into extrava- 
gances and S])e('ulation of the wildest character. A common feature at thic 
‘ period is tlie disjday of an unbounded egoism. ITe boasts of his personal 
attiiinments, bis ])roj)erty, his position in life, or of his* wife and children. 
Following these fcatun's are important indications of moral perversion, mani- 
fested in oflciK'es against dc(‘ency or the law, many of whh'h acts have about 
‘ them a siisjucious (dfrontcry.* Forgetfulness is common, ajid may ])e shown 
^ in inattention to l)usincss details and in the minor courtesies of life. At 
this ])eriod there may 1x3 no motor })henoinena The onset is usually insidious, 
although in some cases e[)ilcptiform or apoplectiform seizures are the first 
symploms. Attacks of heniicrania, like ojdithalmicj migraine, may occur, 
^Among the early motor features are tremor of the tongue and lips in speak- 
, ing, slowness of si)eeih, and he.sitancy with mixing of syllables or letters. 
Inequality of tlie })U])ils, tem])orary paresis of the eye muscles with diplopia 
the Argyll-Iiohertsoii ]uj])i], ojdic atrophy, and changes in the deep reflexes 
may ])re(*ede the mental syn]j)toms for years. 

Skco.vd Staoi:. — This is charaiderized in brief by mental exaltation oi 
excitement and a progress in the motor symptoms. ^‘The intensity of the ex- 
citement is often extreme, acute maniacal states are freqmmt; ijicessant rest- 
lessness, ohst inale sleeplessness, noisy, boisterous excitement, and blind, nn- 
calculating violence especially characterize such states'’ (Lewis). It is at 
this stage that the delusion of grandeur becomes marked and the patient be- 
lieves himself to be ])ossessed of (*ountless millions or to have reached the most 
exalted sjdiere jmssible in jirofession or occupation. This expansive delirium 
is, however, not characteristic of general })aresis. Besides, it does not always 
occur, Imt in its stead tlu're may he marked melancliolia or liy]>ocliondriasisj 
■ or, ill otl:er instances, altcrnali* attacks of (hdirinm and depression. 

The fades has a jKx uliar stolidity, and in speaking tliere is marked tremu- 
lousness of the lij)S and fac'ial muscles. The tongue is also tremulous, and may 
be protruded with difficulty. The si)ee<‘li is slow, inteiTU})ted, and blurred. 
Writing becomes difficult on account of unsteadines.s of the hand. Lejtfers. 
syllables, and words may he omitted. The subject matt(*r of the patient^s let- 
ters gives valuable indications of the mental condition. In many instances tU< 
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are unequal, irregular, sluggish, sometimes large. ImpoT&at 
j'tQ ^is stage are apoplectiform seizures and paralysis. There may slight . 
Sjmieopal attacks in which the patieait turns pale and may fall. Some of these ~ 
are petit mal. In the apoplectiform seizure the patient falls suddenly, be* 
comes unconscious, the limbs are relaxed, the face is flushed, the breathing, 
stertorous, the temperature increased, and death may occur. Epileptiform 
seizures are more ('ommoii than apoplectiform. There may be a definite aura. 
The attack usually begins on one side and may not spread. There may be 
twitchings either in the facial or brachial muscles. Typical Jacksonian epi- 
lepsy may occur. Recurring attacks of aphasin are not uncommon, and- paraly- 
sis, either monoplegic or hemiplegic, may follow the seizures, or may come 
on with great suddenness and be transient. In this stage the gait becomes 
impaired, the patient, trijis readily, has didiculty in going up or down stairs, 
and the walk may be s})astio or oceasioually tabetic. This })aresi8 may be 
progressive. The deep reflexes are usually incTeased, but may be lost. Blad- 
der or rectal symptoms gradually develop. The ])atient becomes helpless, 
bedridden, and conijdetely demented, and unless eare is taken may suffer from 
bedsores. Death occurs from exhaustion or some intercurrent affection. 
Spinal cord feat\ires may c-ome on with or ])recede the mental troubles. There 
are cases in which one is in doubt for a time whetlier the symidoms indicate 
tabes or general paresis, and it is well to bear in mind that every feature of 
pre-ataxic tabes may exist in the early stage of general ])aresis. 

Cerehro-Spinal Fluid . — The findings are as follows: (1) Cell content, 
A lymphocytosis is ])resent in 98-100 per cent, and the average content is 
30-60 cells. (2) Globulin, This is ])ractically always ]>osilive. (3) Wasser- 
mann reaction. This is positive in nearly every case and usually there is a 
strong reaction with .small amounts. The blood reac'tion is positive in 98-100 
per cent. (I) Colloidal Gold reaction. This is nearly always i)ositive in 
98-100 per cent., with a typical j»aretic curve. 


Tabo-parnhjsis 

Emphasis has been laid on the identity of the processes underlying tabes 
and general j)aresis, the spinal cord in the first case receiving the full force 
of the attack, and the brain in the second. It is suggested that stress deter- 
mines the location of the pro(*ess; men whoso Oirupations require much bodily, 
exercise are ajd to have tabes, while thos(» whose activities are largely mental 
would suffer from ])aresis. T\sually when the (‘ord symptoms are pronounced 
the symptoms from the brain remain in abeyance, and the reverse is also 
true. There are exoej)tion.s, and cases of well marked tabes may later show 
the typical symptoms of paresis, but even then the ataxia, if it is not of too 
high a grade, may improve. 

Optic atrophy, wdien it occurs in the pre-ataxic stage of tabes, usually indi- 
cates that the ataxia will never ho pronounced, but unfortunately it is fre- 
quently followed by tlie occmrreiue of menial sym])toms. Mott states that 
about 50 per (^ent. of his asylum cases of tal)o-j)aralysis had preceding optic 
atrophy. Its occurrencje is therefore of grave significance. The mental symp- 
toms may be delayed for many years. 

Made up uf a combination of features of the two conditions, the symptom- 





oomjpto of tklbo-|>aralyBis vAries greatly. It mAy begia as tabes witb; i|gl 
paiiik> bladder symptoms, Argyll-Bobertson pupil, loss of the deep teflea^V 
; etc,, to have the mental symptoms added later; or, on the other hand, eord 
? symptoms may come on after the patient has shown marked mental changes. 
The symptoms from the first may be so combined that the name tabo-paralysis 
is at, once applicable. Absent knee-jerks, ocular palsies, or pupillary symptoms 
may precede the breakdown for many years, but none of them have so grave 
a significance in regard to the mental state as has optic atrophy. Other types 
of alienation may interrupt the course of tabes, and the mistake must not be 
made of regarding, them all as general paresis. 

Diagnosis. — The recognition of general paresis in the earliest stage is 
extremely difficult, as it is often impossible to decide that the slight alteration 
in conduct is anything more than one of the moods or phases to which most 
men arc at times subject. The following description by Folsom is an ad- 
iniralde presentation pf the diagnostic characters of the early stage; 
should arouse suspicion if, for instance, a strong, healthy man, in or neat 
the prime of life, distinctly not of the ^nervous, ^ neurotic, or neurasthenic 
type, shows some loss of interest in his affairs or impaired faculty of attending 
to them; if he becomes varyingly absent-minded, heedless, indifferent, negli- 
.gent, apathetic, inconsiderate, and, although able to follow his routine duties, 
his ability to take up new work is, no matter how little, diminished ; if he can 
less well (command mental attention and concentration, conception, perception, 
reflection, judgment, ; if there is an unw'onted lack of initiative, and if exertion,, 
causes unwonted mental and physical fatigue; if the emotions are intensified 
and easily change, or are excited from trifling causes; if the sexual 
instinct is not reasonably controlled; if the finer feelinfirs are even slightly 
blunted ; if the person regards wuth a placid apathy his own acts of indiffer- 
ence and irritability and their consequences, and especially if at times he sees 
himself in his true light and suddenly fails again to do so; if any symptoms 
of cerebral vaso-niotor distxirbances are noticed, however vague or variable.^’ 

There are cases of rerehral syphilis which closely simulate general paresis. 
The mode of onset is important, particularly since paralytic symptoms are 
usually early in syjdiilis. The affection of the speech and tongue is not pres- 
. ent. Epileptic seizures are more common and more liable to be cortical or 
Jacksonian in character. The expansive delirium is rare. While symptoms 
of general paresis are not common in connection with gummata or definite 
gummatous meningitis, paresis may follow closely upon the syphilitic in- 
fection. Post mortem in such cases there may be nothing more than a general 
arterio-sclerosis and diffuse meningo-encephalitis, which may present nothing 
distinctive. C.^asos occur in which typical syphilitic lesions are combined with 
the ordinary lesions of general paresis. There are certain forms of lead en- 
cephalopathy which resemble general paresis. l\mor may sometimes simulate 
progressive paresis, but in the former the signs of general increase of the 
intracranial pressure are usually present. The findings in the spinal fluid^ate 
important aids. 

Cyiodiagnosis . — The sttidy of the cerehro-spinal fluid is an important 
diagnostic measure, .particularly in tabes and paresis. Spinal lymphocjtosis 
is the rule and is usually associated w ith a marked globulin reaction — ^the nor- 
mal fluid containing at most minute traces, and a negligible number of cells. 



pi 'Is the expression of n subacute or chronic inflammatory process, just as 
■'^Ijmorphonuclear leukocytosis is characteristic of an acute process. The 
^^hilitic triad — tabes, paresis, and cerebro-spiiial lues — is suggested by ' 
lymphocytosis in the spinal fluid. PositiTe reactions, cytological and chem-,^ 
ical, are among the earliest somatic signs, and may clear up obscure cases o%' 
tabes and paresis, at the time when diagnosis is most difficult. 

Prognosis. — The disease rarely ends in recovery. As a rule the progress 
is slowly- downward and the case terminates in a few years, although it is 
occasionally prolonged ten or fifteen years. There may be remissions in which * 
the patient is able to resume his occupation. ^ , 

Treatment. — Specific treatment has been disappointing on the whole and 
some authorities regard it as c^ontra-indicated. Certainly some patients', are 
harmed by it but in su(‘h a serious condition and as cerebral syphilis 
closely resemble it, specific treatment should be tried. The weight of oj)ini6n' 
is against intra-spinal treatment. Two measures have been used, the results, 
of which are encouraging. One is infecting the patient with malarial para- ' 
sites by the ijijection of blood from a malarial ])atient. The malaria is allowed 
to progress for a time and the patient is then given quinine. The other is 
the use of trvparasamid which has been used in trypanosomiasis. In ])a- 
tients with retinal changes this drug should not be used. Tlie method used 
b}' Lorenz and his associates is to give 3 gm. of trvparsamid iir 10 c. c. of 
sterile freshly distilled water intravenously once a week for eight doses. 
Mercury salicylate (gr. i, 0.0() gm.) is given three days ])(‘fore each dose of 
the other drug. After five to eight weeks a second similar con e is given 
and if necessary a third course. The sorologirial findings are carefully fol- 
lowed. Retinal changes should be watched for and the drug stoj)ped if there 
is disturbance of vision. Careful jiursing and the orderly life of an asylum 
are necessary in a great majority of the cases. For sleejdessuess and the 
epileptic seizures bromides may be used. Prolonged remissions, whicdi are not 
uncommon, are often erroneously attributed to the action of remedies. 


m. DISEASES OF THE EFFERENT OR MOTOR TRACT 

I. PRCXIRESSIVE (CENTRAL) MUSCUJ.AR ATROPHY 

{Poliomyelitis anterior chronica: Amyotrophic Lateral Sclerosis; Pro- 

gressivG Bulhar Paralysis) 

Definition. — A disease characterized by a chronic degeneration of the 
motor tract, usually of the wliole, but at times limited to the low'er segment. 
Associated wdth it is a j)rogressive atrophy of the muscles, with more or less 
spastic rigidity. 

Three affections, as a rule described apart, belong together in this category: 
(a) Progressive muscular atrophy of s]»inal origin; (h) amyotrophic lateral 
sclerosis; and (c) progressive bulbar paralysis. A slow atrophic change in the 
motor neurones is the anatomical basis, and the disease involves, in many 
cases, the cokical, bulbar, and spinal centres. There may he simple muscular 
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afeophy with little or no spasm, or progressive wasting with marked spasm^:^ 
and great increase in the reflexes. There may be symptoms of involvement | 
bof the motor nuclei in the medulla — a glosso-labio-laryngeal paralysis; while 

others, again, with atrophy (especially of the arms) a spastic condition 
of the legs and bulbar phenomena, tremors develop and signs of cortical lesion. 
These various stages may be traced in the same case. 

For convenieL'ce, bulbar paralysis is considered separately, and progressive 
inkiscMlar atrophy and amyotrophic lateral sclerosis are taken together. 

> ^History. — The disease is known as the Aran-Duchenne type of progressive 
muscular atrophy and as Cruveilhier’s palsy, after the French physicians who 
described it. Luys and I.ockhart C'larke first demonstrated that the cells 
;'Of the vcjitral horns of the spinal cord were diseased. Charcot separated 
two types — one with simple wasting of the muscles, due, he believed, to de- 
generation confined to the ventral horns (and to this he restricted the name 
.progressive muscular atro])hy — type, Aran-Duehenne) ; the other, in which 
there was sj)asti(‘ paralysis of the muscles followed by atrophy. As the ana- 
tomif'al b^sis for this he assumed a ])rimarv degeneration of the pyramidal 
tniots and a secondary atrophy of the veijlral horns. To this he gave the , 
name of amyotrophic lateral sclerosis. There is but little evidence to show 
that any p-^ch sliarp distinction can be made between those two diseases. 

Etiology. — The cause is doubtful. Syphilis is associated with some of the ' 
cases and tljis form of atrophy lias occurred in tabes dorsalis. It is more 
frequent males than in females and affects adults, usually after the thirtieth 
year, though o(*oasioiially younger persons are attacked. Cases of progressive > 
muscular atro])hy in early life belong as a rule to the dystrophies. Certain 
eases follow injury. The Werdnig-Hoffman tyj)e is a familial affection and 
does not belong here. The spastic form may develop late in life — after seventy . 
— as a sejiile change. 

Morbid Anatomy. — The essential anatomical change is a slow degenera- 
tion of the motor path, involving ])articularly the lower motor neurones. The 
up})er neurones are also involved, either first, simultaneously, or at a later 
j)erio(l. Associated with the degeiU‘ratiou in the (;ells of the ventral horns ' 
there is a deg(*nerai ive atrophy of the muscles. Tlie following are the impor- 
tant anatomical changes: (t/) The gray matter of the eord shows the most 
marked alteration. The large ganglion cells of the ventral horns are atrophied, 
or, in ])laees, have entirely disappeared, the neuroglia is increased, and the 
medullated fibres are much decreased. The fibres of the ventral nerve-roots 
passing through the white matter are wasted, {h) The ventral roots outside 
of the cord are also atro])hied. (r) The muscles aiTc(*ted show degenerative ; 
atro];)hy, and the inier-inuseiilar hraiiehes of the motor nerves are degenerated. , 
(d) Tlie degeneration of the gray matter is rarely confined to the cord, but 
extends to the medulla, where the nuclei of the motor cerebral nerves are , 
extensively wasted, (c) In a majority of the cases there is sclerosis in^the , 
ventro-lateral white tracts, the lateral pyramidal tracts particularly are v 
eased, hut the degeneration is not confined to them, but extends into the 
ventro-lateral ground bundles. The direct cerebellar and the veiitro-UWa! j 
ascending tracts are spared. The degeneration in the pyramidal tracts/extends * 
’ to the brain to the motor cortex, the cells of which are degenerated* , la the W 
,, tneiflulla the medial longitudinal fasciculus has been found diseas^. < (/) In 
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cases in which no sclerosis has been found in the 
has been a sclerosis of the ventrolateral ground bundle (short tracts), 

S]nuptOins. — Irregular pains, sensory disturbances or feelings of stilEne^ 
may precede the onset of the wasting which is usually gradual. The han 
are usually first affected, and there is difficulty in performing delicate manipi^ ' 
lations. The muscles of the ball of the thuml) waste early, then the interossS’, 
and lumbricales, leaving marked depressions botw^een the metacarpal bone^. 
Ultimately the contra('tion of the flexor and extensor muscles and the ex- ; 
treme atrophy of the thumb muscles, the interossei, and lumbricales produce ' 
the claw-hand — main en griff e of Duchenne. The flexors of the forearm are 
usually involved before the extensors. In the shoulder-girdle the deltoid is 
first affected; it may waste before the other muscles of the upper extremity. 
The trunk muscles are gradually attacked; the upper ])art of the trapezius 
long remains unaffected. Owing to the feebleness of the musdes whicli sup- 
port it, the head tends to fall forward. The plaiysina myoides is unaffected 
and often hypertrophies. The arms and the trunk muscles may be mUch 
atrophied before tlie legs are attacked. The face muscles are usually attacked 
late. 

Ultimately the intercostal and abdominal muscles may be involved, 
the wasting proceeds to an extreme grade, and the patient may be actually 
“skin and bone,’^ and, as ‘‘living skeletons/’ the cases are not uncommon in 
“museums*’ and “side-shows.’’ Deformities and coniractures result, and 
lordosis is almost always present. A curious twitching of the muscles (fibril- 
lation) is common and may occur in muscles whii'h are not attacked. It is 
an important sign but is not a (‘haracterist ic feature. The irritability of the 
muscles is increased. Sensation is unimpaired, but the patient may complain 
of numbness and coldness of the affected limbs. The galvanic and faradio 
irritability of the muscles progressively diminishes and may become extinct, 
the galvanic persisting for the longer time. Ii^ cases of rapid wasting and 
paralysis the reaction of degeneration may be obtained. The excitability of 
the nerve trunks may persist after the muscles have c(*ased to respond. The 
loss of power is usually proportionate to the wasting. 

Amyotrophic i^pastic Form . — The foregoing descripiilon aj)plies to the 
group of cases in which the atrophy and paralysis are flaccid — atonic, as 
Qowers called it. In other cases those which C’harcot describ(*d as aim'o- 
irophic lateral sclerosis, sj)astic paralysis precedes the waisting. Tlie reflexe-s 
are greatly increased. It is one of the rare conditions in w'hi(*h a jaw clonus 
toay be obtained. The most typical condition of si)astic para])legia may be 
produced. On starting to walk, the patient seems glued to the ground and 
makes ineffectual attempts to lift the toes; then four or five short, quick steps 
are taken on the toes with the body thrown forw^ard ; and finally he starts off, 
sometimes with great rapidity. Some of the patients can w’alk up and down 
stairs better than on the level. The wasting is never so extreme as in the 
atonic form, and the loss of power may be out of proportion to it. The 
sphincters are unaffected. Sexual power may be lost early. A flaccid atrophic 
paralysis with increased reflexes is the common finding. The differences 
depend upon the relative extent of involvement of the upper and lower motor 
segments and the time of the involvement of each. The condition may be 
unilateraL 



’ Aj? the degeneration extends upward an imjportant chsfaige takes ]p)iSe 
^.thijlcrisftirrenoe of bulbar symptoms, which may, however, precede the spinal ? 
^Smauilestations. The lips, tongue, face, pharynx, and larynx may be involved. 
^The lips may be affected and articulation impaired for years before serious 
jrmptoms occur. In the final stage there may be tremor, the memory fails, 
ind a condition of dementia supervenes. 

Diagnosis. — Progressive (central) muscular atrophy begins, as a rule, in 
ad,ult life, without hereditary or family influences (the early infantile form 
beiiig an. exce])tion), and usually affects first the muscles of the thumb, and 
gradually involves the interossei and lumbricales. Fibrillary contractions are 
comnvon, electrical changes occur, and the deep reflexes are usually increased. 
Tlicse are usually sufficient to distinguish it from the other forms of muscular 
M^asting. It is well to remember that the earliest and most marked indication 
of cervical rib may be atrojdiy of the small muscles of the hand. In syrin- 
gomyelui the sensory disturbances, as a rule, make the dmgriosis clear, but 
wjieii tlujse are absent or but little developed it may he very difficult to dis- 
tinguish the disease. Neoplasm of the cord or spine or pachymeningitis may 
give dinicuJtv ))ut a careful study, especially of the spinal fluid, observation - 


for a short time and the absence of fibrillation should prevent error. 

Treatment. — The disease is incurable. The downward progress is slow 
hut certain, fhougli in a few eases a temporary arrest* may take place. Arsenic 
and hyjmdermic injections of strychnine may be tried. Jf syphilis is present, ; 
S])(M'ilic treatment does not^result in much benefit. Systematic massage is 
useful in the spastic cases. 


liulhar Paralysis* (Glosso-labio-laryngeal ParalysCi) 

When the disease affec*ts tlie motor nuclei of the medulla first or early, it 
is called bull)ar paralysis, hut it has practically no independent existence, as 
the spinal cord is sooner or later involved. 

Symptoms. — The disease begins with slight defect in the speech, and 
difficulty in j)ronouncing the dentals and linguals. The paralysis starts in 
the tongue, and the su])erior lingual muscle gradually becomes atrophied, and 
finally tlie mucous membrane is thrown into trajisverse folds. In the process 
of wasting the fibrillary tremors are seen. Owing to the loss of power in the 
tongue, the food is wdth difficulty pushed back into the pharynx. The saliva 
also may he increased, and is apt to accumulate in the mouth. When the lips 
become ijivolved tlie patient can neither whistle nor pronounce the labial con- 
sonants. The month looks large, the lips are prominent, and there is, con- 
stant drooling. The food is masticated with difficulty. Swallowing becomes * 
difficult, owing partly to the regurgitation into the nostrils, partly to the in- 
volvement of the pliaryngeal muscles. I'he muscles of tlie vocal cords waste 
and the voice becomes feeble, but the laryngeal paralysis is rarely so extreme 
as that of the lips and tongue. 

The course is slow but progressive. Death may result from an aspiration . * 
pneumonia, sometimes from (dioking, more rarely from involvement of the 
respiratory centres. The mind usually remains clear. The patient may be- 
come emotional. In a majority of the eases the disease is only pari of a 
progressive atrophy, either simple or associated with a spastic condition. In 
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er stage of amyotrophic lateral sclterosis the biflbar lesions miiy paralyze 
^8 long before the pharjnx or larynx becomes affected. 

The diagnosis is readily made, either in the acute or chronic form.^ The 
involvement of the lips and tongue is usually well marked, while that of the 
palate may be long deferred. In pseudo-bulbar paralysis bilateral disease of 
the motor cortex in the lower part of the ascending frontal convolutjiagy^ 
about the knee of the internal capsule may interfere Muth the supranuclear 
paths, causing paralysis of the lips and tongue and phar3mx closely 

simulates a lesion of the medulla. Sometimes the symptoms ^jpj)ear on oiui 
side, but they may develop suddenly on both sides. Bilatersi ^l^csions have 
usually been found, but the disease may be unilateral. There is arterio- 
sclerosis and the bulbar features are usually sequels of hemiplegic attacks. .** 
Aeuic bulbar paralysis may be due to (a) htcmorrhagic or embolic soften- 
ing in the pons and medulla; (b) acute inflammatory softening, analogous to 
polio-myelitis, occurring occasionally as a post-febrile affec^tion. It has oc- 
occasionally followed diplitheria, and occurred after sev(*re elecitric shocks 
of high voltage. It usually (omes on very suddenly and the symptoms may 
correspond closely to those of an advanced (*ase of chronic bulbar' paralysis. 
The sudden onset and the associated sym])toms make the diagnosis easy. 
In these acute cases tliere may be loss of power in one arm, or hemiplegia^ 
sometimes alternate heniijilegia, with paralysis on one side of the face and 
loss of power on the otlier side of the body, (r) In j)olio-inyelitis and 
epidemic encephalitis there are cases with acute l)nll)ar symptoms. 

IL SPASTIC PARALYSIS OF ADl^I/FS 
(Primaiy Lateral Sclerosis) 

Definition. — A gradual loss of j)ower with sj>asm of the muscles of the 
body, the lowTr extremities being first ajid most afleeded, unac(‘ompanied by 
muscular atrophy, sensory disturbance*, or other symptoms. A systemic de- 
generation of the ])vramidal tracts is assumed. 

Symptoms. — The general symptoms of spastic parajdegia in adults are 
very distinctive. The jiatient complains of feeling tired, of stiffness in the 
legs, and perhaps of pains of a dull aching character in the back or in the, 
calves. There may he no defijiite loss of powf r, even when the spastic condi- 
tion is well established. Tji other instances there is definite weakness. The 
stiffness is felt most in the morning. In a well d(‘veloped case the gait is most 
charac'teristic. The legs are moved stiffly and with hesitation, the toes drag 
and catch against the ground, and, in extreme cases, when the ball of the 
foot rests upon the ground a distinct clonus develops. 'I’he legs arc kept 
close together, the knees touch, and in certain (;ascs the adductor spasm may 
cause cross-legged progression. On examination, the lc*gs may at first appear' 
tolerably supple, perhaps flexed and extended readily. In other cases the 
rigidity is marked, particularly when the limbs are extended. The spasm of 
the adductors of the thigh may be so extreme that the legs are separated with* 
the greatest difficulty. In cases of this extreme rigidity the patient usually 
loses the power of walking. The nutrition is well maintained, the muscles 
may be hyperferpphied. The reflexes are greatly increased. The slightest 
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touch upon the patellar tendon produces an active knee-jerk. xectt;^ 
cloDtUs and the ankle clonus are easily obtained. In some instances the slight- 
est touch may throw the legs into violent clonic spasm, the condition to which 
Brown-Sequarcl gave tlie name of spinal epilepsy. The superficial reflexes 
are also increased. The arms may be unaffected for years, but occasionally 
they become weak and stiff at the same time as the legs. 

The eour&e of the disease is progressively downward. Years may elapse 
before the pr.' ent is bedridden. Involvement of the sphincters, as a rule, 
is late; occasionally it is early. The sensory symptoms rarely progress, and 
the patients May retain their general nutrition and enjoy excellent health. 
Ocular symptoms are rare. 

' - Diagnosis. — Tlie diagnosis, so far as the clinical picture is concerned, is 
readily made, but it is often v(*ry difficult to determine accurately the nature 
of the underlying pathological condition. A history of syphilis is present in 
many of the cases, (^ases which liave run a fairl^^ typical clinical course upon 
coming to autopsy have been found to have been due to very different condi- 
tions — transverse my(;litis, multijffe sclerosis, cerebral tumor, etc. General 
paresis may begin with sym})toms of spastic parafdegia, and Westphal be- 
lieved that it was only in relation to this disease that a primary sclerosis of 
the pyramidal tracts ever occurred. In any case the diagnosis of primary 
systemic deg(‘neratJou of the pyramidal tract is, to say the least, doubtful. 

Treatment. — Not much can he done to check the progress. Division of 
the ])osterior nerve roots is perinissihle when the motor weakness is due chiefly 
to spasti(‘ity. A number of patients have been operated upon successfully. 

"'The same has been done in the spasticity with bilateral athetosis. 


III. SECONDARY SPASTIC PARALYSIS 


Following any lesion of the pyramidal tract there may be a spastic paraly- 
sis; thus, in a transverse lesion of the cord, whether the result of slow com- 
pression (as in caries), chronh* myelitis, the pressure of tumor, chronic men- 
iugo-myelitis, or multiple sclerosis, degeneration takes place in the pyramidal 
tracts, below the })oiiit of disease. The legs soon become stiff and rigid, and 
the reflexes inereaso. Bastian has shown that in compression paraplegia if the 
transverse lesion is complete, the limbs may be flaccid, without increase in 
the reflexes — iKirapUgic fiiusquc of the French. The condition of the patient 
in these secondary forms varies very much. In chronic myelitis or in mul- 
tiple sclerosis he may be able to walk about, hut with a characteristic spastic 
gait. In the compression myelitis, in fracture, or in caries, there may be 
complete loss of power with rigidity. 

It may be difficult or even impossible to distinguish these cases from those 
of primary spastic paralysis. Keliance is to he phujed upon the associated 
symptoms; when these are absent no definite diagnosis as to the cause of th^ 
spastic paralysis can be given. 

Syphilitic Spinal Paralysis . — Erh described a symptom group undef ' 
term syphilitic spinal paralysis. The ])oints upon which he laid strej& are , 
a very gradual onset with a development finally of the features -Of a spastic 
paresis ; the tendon reflexes are increased, but the muscular rigidity Is slight 
in comparison with the exaggerated deep reflexes. There is r^ly much pain, 
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the sensory disturbances are trivia]^ but there may be parsBsthesia ah4 
'^tdle sensation. The bladder and rectum are usually involve, and there is 
seinial failure or impotence. And, lastly, improvement is not infrequent! A 
majority of instances of spastic paralysis of adults not the result of slow com-^^ 
pression of the cord are associated with syphilis and belong to this group. 


C. HEREDITARY AND FAMILIAL DISEASES . 

I. THE'MUSCULAK DYSTROPHIES 
(Dysfrophia muscuJari^ progressiva, Erh. Priittary Myopatlty) 

Definition. — Muscular wasting, with or without an ijiitial hypertrophy, be- 
ginning in various grou])S of muscles, usually ])rogressive in character, and 
dependent on primary changes in the muscles themselves or tlie neuro-mus- 
cular endings. 

Etiology. — No factor other than heredity is known, wln(*h may show itself 
by true heredity — the disease occurring in two or more generations — or several 
members of the same generation may he affected. Meml)ers of tlie same family 
may be attacked through several generations : as many as ‘^0 or 30 cases have 
l>eeu described in five generations. Males, as a rule, are more fn‘quent.ly 
affected than females. In families, persons of the same sex are usually at- 
tacked, but unaffected females may transmit the disease. In Erh^s cases 44 
per cent, showed no heredity. The disease usually sets in before puberty, but 
the onset may be as late as the tw’enty-fifth year, or even later. 

Pathology. — x\t first the muscle fibres hvpertroi)hy, and become round ; 
the nuclei increase, and the fibres may become fissured. At the same time 
there is a slight increase in the connective tissue. Sooner or later the fibres 
begin to atrophy, and the nuchu become greatly increased. Yacuoles and 
fissures appear, and the fibres become completely atrojihic, the connective 
tissue increasing with deposition of fat to such an e\tent as to cause hyper- 
trophic lipomatosis — pseudo-hypertrophy. The different stages of these 
changes may be found in a single muscle at the same time. 

The nervous system has very generally been found to be without demon- 
strable lesions, but in certain cases changes in tlie cells of flie ventral liorns 
have been described. Changes in the pineal gland, ])rodu(ung shadows, have 
been demonstrated by the X-rays, from which very naturally it is suggested 
that the disease is due to a disturbance in the internal secretions. 

Symptoms. — Clumsiness in the movements of the child is the first symp- 
tom noticed and on examination certain muscles or groups of muscles seem 
to be enlarged, particularly those of the calves. The extensors of the leg, the 
glutei, the lumbar muscles, the deltoid, triceps and infraspinatus, are the next 
most frequently involved, and may stand out with great prominence. The 
muscles of the neck, face, and forearm rarely suffer. Sometimes only a por- 
tion of a muscle is involved. With this hypertrophy of som^ mufiffeles there is 
wasting of others, particularly the lower portion of the" pectortijS 
latissimus doxai. The attitude when standing is very characteri4fc. 




: - 1^ fir apart>’ the ahouit^ers^^^ back^ the sp^e is greyly 
. ftbdomen protni^eft. The gait is waddUng and awkward. In getting Up frenu 
the floor. the position assumed, so well known by Gowers’ figures, is pathognp- 
monic. The patient first turns over in the all-fours position and raises the , 
> , trunk with his arms; the hands are then moved along the ground until the 
«fiiknee^ are reached ; then with one hand upon a knee he lefts himself up, grasps 
the other knee, and gradually pushes himself in the erect posture, as it has 
been expressed, l)y climbing up his legs. The striking contrast between the 
feebleness of the child and the powerful looking pseudo-hypertrophic muscles 
ia very characteristic. The enlarged muscles may, however, be relatively very 
strong. 

The course is slow, but j)rogressivo and usually not over ten years. Wast- 
ing proceeds and final! v all traces of the enlarged condition of the muscles 
disappear. At this late period distortions and contractions are common. The 
mps(des of the shoulder-girdle are nearly always affected early, causing a symp- ; 
tom upon which Krh lays great stress. AVith the hands under the arms, when 
one ond\;;avors to lift flie ]>atient, the slioulders are raised to the level of the 
ears, and ofio gets tlie iinprossion as though the child were slipping through. 
Tliese “loose slioulders'’ are very characteristic. The abnormal mobility of 
the shoulder blades gives them a winged appearance, and makes the arms 
seem mucli longer ilian usual when they are stretched out. 

There are no sensory symjitoms. Tlic atrophic muscles do not show the . 
read ion of degeneration (*X('ept. in extremely rare instances. 

Clinical Forms. — A nuniber of forms have been described, depending 
uj)on the age at onsid, the musides first affeeded, the occurrence of hypertrophy, . 
heredity,. eh*., hut llnu’e is no sharp division between the forns. The following 
are the more important: 

I. The psmdo-hi/iwrfrojthfc hfpe of Duchenne, most common in childhood 
and in family groujis. liypertrophy of the muscles is the striking feature, 
wliether a true liypertrojihy or a lipomatosis. There is also a juvenile type 
with atropliy, adVeting t*lii(*fly the slioulder girdles and upper arms. Isolated 
cases oci'ur in adults. 

II . The (((cio-snipiilo-humernJ type of Laiulouzy-Dejerine. The face is ^ 
first involved, causing the myofiatliic facies, the li})S prominent, the upper one 
projecting, Iht; eves cannot lie closed, nor the forehead wrinkled, the smile is 
transverse, from inaction of the levators of the li]). Later the shoulder- 
girdle muscles are involved, the S(*apuhe are winged, the upper arms wasted, 
and lastly, the thigh muscles. With all this there may l)e no hypertrophy, 
though often, if carefully sought, there will })o found areas of enlargement — 
the so-called miistdo halls. This form may begin in adults. 

III. The thiyh-ninscle type of Leyden, Aloehiiis and Zimmerlin, in which 
the disease starts in the extensors of the tliiglis whi(*h are deeply involved 
before other groui)s of upper arms and trunk are attacked. 

In all forms, wlien the muscles of the trunk l)ecome invqlved, there is > 
flattening of the ehest and the peculiar “ described by Marie. ' ^ 

Diagnosis. — The muscular dystroydiies can usually be distinguished re^iily ; 
from the othey fofms of muscular atrophy.- , ; , 

(a) atrophy loss of power usually precedes the 

Progressive, (central) muscular atrophy begins in the small 



R " ^ ■ '-s^^filSiliSES OF THE-litiSlBVOUS 

je hand, the reaction of degeneration is present and fibrillary Witchihgs 
f :dccnr in both the atrophied and non-atrophied muscles. The centrd atrophies 
come late in life, the dystrophies, as a rule, early. In the progressive muscular 
dystrophies heredity plays an important role. In the rare cases of early 
. infantile spinal muscular atrophy occurring in families the symptoms are so 
characteristic of a central disease that the diagnosis presents no diflBculty. 

(c) In the ncuritic nniscular atrophies, due to lead or trauma, seen for 
the first time when ihe wasting is marked there is often difficulty, bu| the 
absence of family history and the distribution are important, while the paralj^- 
sis is out of proi)ortion to the atroj)hy. Sensory symptoms may be present. 

(d) Progressive neural muscular atrophy. Here heredity is also a ^factor, 
and the disease usually begins in early life, but the distribution of atrophy 
and paralysis, wdiich is at first confined to the periphery of the extremities, 
helps to distinguish it from the dystrophies. 

Prognosis. — The outlook in the primary muscular dystrophies is bad. The 
wasting progresses uniformly, uninfluenced by treatment. 

Treatment. — By electricity and massage the })rogress may bo oc(‘a- 
sionally retarded. The general health should be carefully look(*d after, mod- 
erate exendse allowed with friction of the muscles with oil, and when the 
patient becjomes bedfast, as is iiievita])]e sooner or later, (iare should he taken 
to prevent contractures in awkward positions. 

II. FAMILIAL SPINAL MrSCl’LAH ATROPHY 

( ]yer(Inig-lJ off mav ) 

A rare disease which may he hereditary as well as 0(‘(;urring in a family 
without disease in the asceiulaiits. Anatomically there is marked degenera- 
tion of the anterior horns in the spinal (*ord, of the anterior roots, and less 
marked changes in the ])oripheral nerves, with wides])read atro])hy of the 
muscular fibres. While in many cases the disease resemblf's muscular dys- 
trophy, anatomically it appears to be a ])rogressive (HMitral muscular atrophy. 
The onset is in the first year, sometimes prenatal, often within two mouths 
of birth. There is weakness of the trunk mus(*l(*s ana later in the limbs. The 
paralysis is followed })y atropliy of the muscles wdiicli may show fibrillary 
tremors. The trunk muscles fijially become com])letely paralyzed and death 
may result from ])aralysis of the intercostal muscles and diajdiragm or from 
bulbar paralysis. The (*ourse is i)rogressive and the lat(‘r the onset the longer 
the course. In the prenatal cases or those beginning soon after birth the 
course is rapid. Death usually occurs within a year. The diagnosis from 
amyotonia congenita may be difficult but in tliis the paralysis is not com- 
plete and tends to improve. There is no treatment of any value. 

III. PPiOHRESSTVK NKLRAL MPSCULAR ATROPHY 

(Peroneal Type and ITypertrophic Type — Charcoi-M arie-ToOih) 

The peroneal type, described first by (-harcot, Marie, and Tooth, iii a 
hereditary and familial disease beginning in childhood, affecting first the 
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mudoles of the peroneal group, leading to club-foot. The disease seems to ' 
occupy a position between central muscular atrophy and the muscular dys* 
,trophies, resembling the latter in the early onset and familial character, and 
the former in the occurrence of fibrillary twitchings, the presence of elec- 
trical changes and the implication of the small muscles of the hand. Ana- 
tomi(*ally sclerosis of the posterior and postero-lateral columjis, atrophy of the 
qens.of the anterior horns and alterations of the peripheral nerves are found. 

4^he essential feature is inipli(‘atioji of the distal with normal proximal 
portions of the limbs, which gives a very characteristic pkiture. There is 
great decrease of the electrical excitability. Ocular symptoms are rare; oc- 
casionally there is atrophy of the optic nerves. The disease should be sus- 
pected in cases of acquired double club-foot. 

IV. PROORKSSIVE INTERSTITIAL HYPERTROPHIC NEURITIS 

This is a familial disease beginning, as a rule, in infancy with a com- 
bination of'the symj)toms of tabes and muscular atrophy. Anatomically there 
is sclerosis of the posterior (*olumns of the cord with interstitial hypertrophic 
neuritis. It was first des(Tibed by Dejerine and Sottas, and, though rare, a 
good many families have been reported, one by Marie in which seven children 
vere alfected. The spinal cord lesions resemble those of tabes, and result 
from d<‘generation of the posterior nerve roots. The hypertrophy of the 
aierves is of a unique lyj)C. The affected musc'les waste (‘ompletely and there 
is reidaoement by fibrous tissue. 

The symplotHs begin in early life and are: (tt) Incoordination very like 
that of tabes dorsalis, only as Ihe disease ])rogresses the gait is sleppage; (h) 
sensory disturbaiu'cs, sometimes paijis which are fulgurant in character; (c) 
mus('ular atrophy, limbs and face, in the former chietly distal and in the legs 
extending up to the lower third of the tliigh. Tlie feet arc usually in the 
varus position; kvpho-scoliosis is also j)resent. (d) Ocular symjdoms are 
marked — myosis, Argyil-Hobertson sign, (c) The peripheral nerves are hyper- 
trophied, sometimes double the Jiormal size, smooth and not i)ainful, those of 
the lower limbs being cliielly ijivolved. 'Jhe oj)ti(* and olfactory nerves es(?ape. 
TIjc peculiar distribution usually gives the diagnosis. Tlie disease should be 
suspected in acquired double club-foot. In Irealuic.nt exercises should be used 
suitable for the strength; fatigue should be avoided. ^lassage and electricity 
are useful. Heavy apf)artus sliould be avoided and hmotomy not done. Light 
splints should be worji at night to lesson tlie deformity. 

V. IIEREDITAPvY ATAXIA 
( Friedreich \s A iana ) 

Definition. — A familial disease occurriiig in cliildhood characterized by 
locomotor and static ataxia, speech disturbances and nystagmus, and aiiatoin- 
ically by degeneration of the postero-lateral and spino-cerebellar tracts. In; 
1863 Friedreich first reported six cases. 

Etiology. — It is a family disease; the 143 cases analyzed by Griffithil oc- 
curred in 71 unrelated families. Males are most frequently attacked, 80 to 





illSS OF THS!.«B»VOUS SYSTEM 


'Ait 

?;in Griffith's series. Direct inheritance occurs and was noted 
¥he onset is usually before puberty, but may be as late as the 25th year. 
cause is unknown. Various influences in the parents, such as consanguinitjf/ « 
alcoholism, and syphilis have been reported. The disease belongs to Gowerif ^ 
abiotrophies, an inherited weakness, lack of vitality in certain sections of the.:*! 
nervous system, leading to early degeneration. 

Morbid Anatomy. — Both c;ord and cerebellum have been reported smaller 
than usual. The posterior meninges may be thiikened. The important 
change is a complete sclerotic degeneration of the postero-lateral tracts form- 
ing the most typical example of combined degeneration. Gowers’ tract and 
the direct cerebellar are always involved. Dejeriiie and l.cdulle suggest that 
the disease differs from ordinary spinal sclerosis and is a gliosis due to de- 
velopmental errors. 

Symptoms. — The ijico-ordinaiion begijis in tlie legs, and the gait is sway- 
ing, irregular, and more like that of a drunken man witboul Ihe (diaraeteristic 
stamping gait of the true tabes. Eoml)erg’s sign may or may not be present. 
The ataxia of the arms occ'urs early and is very marked; the movements are 
almost choreiform, irregular and somewhat swaying. In making any voluntary 
movement the action is overdone, tlie prehension is clawlike, and the lingers 
ma}^ be spread or overextended just before grasping an object. The band fre- 
quently moves about an objec't for a moment, and tlien suddenly i)Ouiices 
upon it. There are irregular, swaying movements of the liead and slioulders. 
There is present in many eases wliat is known as aiatic ataria, tliat is to say, 
ataxia of quiet action. It occurs when the body is Indd (^r(‘ct or when a limb is 
extended — irregular, oscillating movemeiits of tlu' bead an<l body or of the 
extended limb. 

The muscle lone depends on ihe relative degenn^ration in the posterior • 
roots and p 3 Tarnidal tracts; tlie former tends to abolish and the latter to in- 
crease it. The same governs tlie tendon reflexes; they are usually absent, 
sometimes early, but if the pyramidal tra(‘ts are sjiocially a fleeted the reflexes 
persist. The plantar reflex sJiows an extensor response. The skin and eye 
reflexes are normal. Sensory symptoms are not usually ])resent. The cerebro- 
spinal fluid is normal. 

Nystagmus is a characteristic feature. Atrophy of thr» optic nerve rarely 
occurs. Disturliance of speech is common; usually slow and scanning; it may 
be explosive. The expression is often dull; the mental power is, as a rule, 
maintained, but late in the disease becomes impaired. A striking feature 
is early deformity of tin* feet, so that the patient walks on the outer edge 
of the feet. The big toe is flexial dorsally on the first jduilanx. Scoliosis is 
common. 

The course is usually progressive but slow. As tlie disease advances, paralj^- 
sis comes on and may ultimately be complete. Some of the patients never 
walk. 

Diagnosis. — This is not difficult when several members of a family are 
affected. The onset in childhood, the curious form of inco-ordination, the loss 
of knee-jerks, the early deformity of the feet, the position of the great toe, 
scoliosis, nj'stagmus, and speech disturbance make up an unmistakable pic- 
ture. With hereditary chorea it has certain similarities, but usually this 
disease doefi^ not set in until after the 30th year. 
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^X’^atment.-^^tThe disease is incurable but eyery effort should 
» gMnep up the general health, " The ^patients should not be put to bed unless 
,.this is absolutely necessary as inactivity often does harm. Comfortable boots 
. \f or the deformed feet should be worn. Educational training of the muscular 
t^mbvements as in tabes is useful. 

VI. HEREDITARY CEREBELLAR ATAXIA {Mwrie) 


This closely resembles Friedreich’s ataxia in so far as the ataxia, nystag* 
mus and .speech disturbances are concerned. It differs in (1) a later onset 
(after twenty) in many cases; (2) the ataxia is more purely cerebellar; (3). 
there is spasticity of the legs with increased knee-jerks; (4) there is no talipes 
or scoliosis; and (5) optic atrophy and ocular palsies arc common with the 
occasional presence of the Argyll-llobertson pupil. Marie regarded the lesion 
as atrophy of the cerebellum but the lesions may be more wddely spread and 
resemble the Friedreich form. In the form termed spino-cerebellar or San- 
ger Brown’s ataxia there is degeneration of the spino-cerebellar tracts and 
less marked change in the dorsal columns. The pyramidal tracts are usually 
not affected. The ataxia, speech disturbance and movements are like those in 
the Friedreich form ))iit the onset is later in life, nyst^tgmus is rare, ocular 
paralysc‘s oc cur, optic atrophy is common, and si*oliosis does not occur. 

There arc other forms of eerehellar ataxia rescmihling those discussed* 
(1) Primary progressivc‘ ccrc^beliar ataxia shows degeneration of the cortex 
cc‘lls of the cerebellum and of the connecting lihros with the central nuclei. 
The ceivhollum is reduc'cd in size. Thc‘ onset is in middle life. Ataxia, nystag- 
mus, speech disturbance and irregular movements oex-u’* The reflexes are 
normal. (2) In the form d(‘scrihed l)y Dejerine and Thomas the lesions are 
more widespread, involving the olivary bodies, the pons and cerebellar pedun- 
cles. Atrophy of the c‘erel)(41um occurs. The onsc4 is usually in middle age. 
The features are much like the preceding form. . 


VII. HEREDITARY SPASTIC I^APvAPLEGlA 

Definition. — A familial, ahiotrophic, disc*asc», ijivolving chiefly the pyrami- 
dal tracts. It is somctiincvs h(*reditary. 

Etiology. — Tt begins in children, usually after the seventh year ; the onset 
may be delayed until the twentieth: three or four members of a family may 
be attacked; hoys more often than girls in the })roportion of 88 to 51 (Delearde 
and Minet). Jn some families in which the disease has been hereditary, the 
females have escaped. Mild cases in a family may exist with increase of the 
reflexes as the only symptom. 

Pathology.— The spinal degeneration is chiefly in the pyramidal tracts of 
the lumbar and lower thoracic regions. In the late stages the lesions may be 
those of a comln'jied sederosis with involvement of the direct cerebellar tracts. 
Newmark’s studies show imperfect devclo])ment of the cord (agenesia) as 
an important factor. . 

Symptoms. — Early exaggeration of the knee-jerks may precede any paraly- 
sis or weakness ; gradually there are spasticity and Bahinski’s sign, with con- 
tractures and paralysis. The abdominal reflexes disappear. It is important 
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j out the cases with mental featuires and Little’s disease. The .|>aTi4ypiB, 

'piay extend to the upper limbs, and eyes and speech are involved. In others 
i^ain there is atrophy of the muscles^ and the picture is not unlike amy^: 
trophic lateral sclerosis, or a disseminated sclerosis. Very different fiictjim 
may be presented by affected children in the same family. , . ’ 


VIII. CHRONIC HEREDITARY CHOREA 


{Huntington s Chorea) 

Definition. — A liercdilary disease characterized by irre^ 2 ^ilar movements, 
disturbance of speech and progressive mental deterioration. 

History. — In 18(>;5 l^yon described it as chronic* hereditary chorea. In 
1872 (leorge Huntington, whose father, grandfather, and grciat-grandfather 
had treated cases, gave in three brief paragraphs its salient features — heredity, 
the late onset, and the mental changes. The disease is more common in the 
United States than in Euro])e. Davenport has studied the four great family 
complexes of eastern Long Island, southw^c'stern Connecticut, s6uth-central 
Connecticut, and eastern ^lassachusetts “which show lu^arly 1000 cases* of 
Huntington’s chorea, and yieldijig the remarkable results that piactically all 
can be traced bach to some half-dozcni individuals, including tbre (probable) 
brothers wdio migrated to Ann*rica in the XVJIth century.^’ 

Inheritance. — It never ski])s a generation. The age of on^et does not 
appear to vary, averaging from iliirty-iive to thirty-eiglit. 1'he mental typo is- 
usually hyperkinetic. Among ilOOO persons related to the JM)2 case.s studie<l by 
Davenport, there WTro many otlier nc^rvous disordt'rs — c‘]>ilepsy in 110, infantile 
convulsions in 10, and feeble-mindechiess in 73. 

Pathology. — There is marked destruc-tioji of the smaller ganglion cells 
of the globus pallidus system which have a c*c)-ordinating and inhibitory control 
over the larger motor (‘clls. When this is lost chorea results (Hunt). The 
large cell system of the globus 3 )allidus stands in relation to the paralysis 
agitans syndrome and tlie small c;ell system to the chorea syndrome. The other 
findings are varicid. Meiiingeal thichening and atropliV of the cortex, wdth a 
loss of cells, have been prcvsent in some cases. Arterio-scderotic changes are 
common in older subjects. 

Symptoms. — Difficulty in performing delicate actions with the hands, as 
in writing, or in buttonijig a shirt collar, may be the earliest indication, or 
there are slight involuntary movements of the head and face. When well 
established, the movements are slower than in Sydenham’s chorea, irregular 
and incoordinate. The face muscles are early involved, (*ausing involuntary 
grimaces. The gait is irregular and swaying, not unlike that of a drunken 
man. The speech is slow^ and the syllables l)lurr(*d. The reflexes, not altered! 
at first, are later iiuTeased. f'Crtain hiotypes have been o])served by Daveur 
port. Thus the tremors may he absent and Ihe mental condition present, or 
the mus(mlar movements may bo ])resent without mental defects. The chorea 
may not progress and the onset may he early in life. He found family dif- 
ferences in all these points. 

The mental changes may come early, outbreaks of temper and excitement 
are common,* alternating with periods of depression. Usually a progressive 



fialtire,.of the mental powers leads to complete "deifientia. Dreading a terrible 
\fa^ it is not surprising to hear of suicide in cerlaiti members of the iamilies. 
n, JUttle or nothing can be done to arrest the progress of the disease, 

* IPlfeirention. — Davenport’s study shows how much 'more serious the disease 
\pi than we had hitherto thought. It is transmitted through males and females, 
■^dnd Davenport states that there is no evidence of any abstention from or 
Selection against marrying in the meml)er8 of the large group of hereditary 
choreas studied by him. There is no efficient treatment. . 

IX. PROGRESSIVE LENTICULAR DEGENERATION 
(IVilsofi's Disease: TTepaio-lenticular Degeneration) 

Definition. — A familial, not hereditary, extra-pyramidal disease usus.lly 
coming on early in life, characterized by tremor and spasticity with bilateral 
changes in the leiiiicular nuclei and cirrhosis of the liver. 

D^scri))e(J by Wilson in 1912, it is apparently the same condition which 
Gowers desigWated tetanoid chorea and resembles the pseudo-sclerosis of 
Westphal and Striini])ell. The onset is between the ages qi 10 and 25 years. 
As to pathog nesis Wilson suggests the selective a(*tion of some toxin possibly 
due to the h jaitic ('irrhosis. The leiiticular nuclei sliow degeneration with 
cavitation and atrojjhy. The f)ro(‘ess may extend more widely to the internal 
capsule, motor (*ortex, basal ganglia and pyramidal tra(*ts. The cirrhosis of 
the liver is narked and of a mixed type. 

The main features are disticronnce oi mmuy functions, rigidity, difficulty 
in deglutition and speech, emotional disturbances and a terminal dementia. 
There are no true paralyses, sejisory sym])toms or changes in the reflexes. 
The involuntary movements may be of the nature of tremor, choreiform or 
athetoid; they involve the extremities and are often increased on effort. 
There are muscular rigidity, weakness, spasticity and painful muscular con- 
tractions. IVhen the })iitient grasps an object he may have difficulty in re- 
laxing his hold. As the disease ])rogresses contractures and progressive ema- 
ciation are marked. The jjatient becomes Iielpless and is unable to use the 
arms and logs or turn in l)ed. The hej)atic cirrJiosis does not seem to have 
caused any symj)ioms or signs in the rej)orte(l cases. A curious annular 
brownish-green pigmentation of the cornea has been noted in a few cases. 
The disease is progressive with a course in acute cases of a few months and 
in chronic forms of two to seven 3’ears. There is no specific treatment. 

X. PERIODIC PAIIAJ.YSIS 

' Definition. — A recurring paralj-sis, lasting from a few hours to a few 
days, affecting members of the same family, with a])olition of the faradic 
‘excitability of both muscles and nerves. Death may occur in an attack. 

History. — After a few scattered references, the disease was accurately 
desfjribed in 1885 by Westphal and Oppenheim. Family groups then begafi 
jic^be recognized, and now a large number of cases have been studied. 

. Etiology. — :The majority have occurred in groups but sporadic cases occur, 
feoltjzapple repotted seventeen cases in four generations. Many members 
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Pw this family suffered from migraine. Transmission is either. 

" ifeale or female; the disease may skip a generation. 

Pathology. — ^Nothing definite is known. Winternitz could find no oijgidom f 
l^ions in two fatal cases in the family reported by Holtzapple, Naturally 
auto-intoxication has been suggested, and extensive researches into metabolism ; 
have been made. Diminution of creatinin excretion has been determined. In . 
some respects the disease is similar to Myasthenia gravis, in which there are 
attacks of transient paralysis. Westphal regarded the disease as a Vasomotor * 
neurosis associated with migraine, which was such a striking feature in Holtz- 
apple^s cases. Temporary collapse of the vessels is met with in this condition^ 
and Holtzapple suggests that this may occuir in the anterior horns. 

Symptoms. — The clinical picture is similar in all recorded cases. Tlie 
paralysis involves, as a rule, the arms and legs,' but may be general below the 
neck. It (‘omes on in healthy persons without apparent cause, and often 
during sleep. At first there may be weakness of the limbs, a feeling of weari- 
ness and sleepiness, hut rarely with sensory symptoms. The paralysis, begins 
ning in the legs, to which it may be confined, is usually comnletj^ within the 
first twenty-four hours. The neck muscles are sometimes ifrv 'lived, and oc- 
casionally those of the tongue and pharynx. The cere])ral nvrws and the 
special senses are, as a rule, unaffected. The temperature is normal or sub- 
normal, and the pulse slow. The deep reflexes are diminished, sometimes 
abolished, and the skin reflexes may be enfeebled. The farad ic excitability of 
both muscles and nerves is reduced or abolished. Improvement begins within 
a few hours or a day or two, the paralysis disaj)poaring completely and the 
patient becoming perfectly well. The attacks usually recur at intervals of one 
to two weeks, but tljey may return daily. They generally cease after the 
fiftieth year. There may be signs of acute dilatation of the heart during the 
attack. 

Treatment. — A low protein diet is advisable and free elimination should 
be ensured. Potassium bromide (gr. 30, a? gm.) with caifeine citrate (gr. ii, 
0.13 gm.) has been of value early in the attack and potassium citrate in full 
doses may shorten or abort an attack. 


XI. AMAUROTIC FAMILY IDIOCY 
( Tay-t^cuhs Disrasr) 

Definition. — A family disease pf infancy characterized by mental im- 
pairment progressing to idiocy, progressive muscular weakness, macular 
changes in the retina and a fatal termination. 

History. — In 1881 Waren Tay reported a group of cases characterized 
by muscular weakness, macular lesions, and death before the age of two 
years. B. Sachs extended our knowledge of the disease, a comparatively rare 
one, about 100 cases being reported in 11)17 (Naville). 

Etiology. — Among familial diseases it is unique in the limitation to one 
race-r-the Hebrew, and almost exclusively to the Polish branch. No other 
factor is known; syphilis is excluded. A dominant Mendclian character is 
present as 50 per cent, of the children are usually affected and 100 per cent, 
of the same sex. The cause is unknown. Sachs believes that the children 
are born a nervous system so inadequate to meet the deinands that the. 
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cells, after performing their function for a few years or montha^; "^Sergo 
complete degeneration. The disease comes into the category of Gowers' 
abiothropies. 

Pathology. — There is marked agenesia of the brain, with degenerative 
changes in the large pyramidal cells, and swelling of the dendrites. The de- 
generative changes are widely spread throughout the gray matter of the brain, 
the cord, and the s})inal ganglia (Schaffer.) The retinal changes are due to 
a similar degeneration in the ganglion cells. 

Symptoms. — Healthy at birth, and to the third or fourth month, the child 
then begins to be listless, moving the limbs very little, and, as time goes on, 
is not able to hold up the head or sit up. The muscles are flaccid, rarely 
spastic. There is progressive failure of vision and examination of the fundus 
shows a disappearance of the nerve cells of the retina and a cherry red spot 
in the region of the macula. Within a year a hitherto well-developed baby 
becomes marantic, completely blind, and death occurs as a rule before the 
end of the sec^oiid year. The disease must be distinguished from the ordinary 
diplegias and paraplegias. It is not always easy as spasticity may be present^ 
but the retinal changes are distinctive. There is no treatment. 

A juvenile form o(‘curring between the eighth and the twelfth year asso- 
ciated with blindness, but no macular cliangcs, has beeiv reported, and not in 
the Hebrew race. It is doubtful whether this is the same disease. Eelated 
to the ^J’ay-Saclis' disease is the remarkable familial macular degeneration 
without dementia in which .the disease starts about puberty. 

XII. IVIYOCXONIC EPH.EPSY 

This is a familial disorder, beginning in childhood with epilepsy, chiefly 
nocturnal, and followed by myoclonic attacks and progressive dementia. A 
majority of the ('uses have occurred in family groups and often in degenerate 
stock. Single cases may occur in normal families. Nothing is known of the 
causation; Lundborg suggests a thyroid origin. The changes found in the 
brain cortex have been those of chronic epilepsy and dementia. 

Symptoms. — The onset, in childhood, is with nocturnal epilepsy, which in 
a year or two is followed by myoclonia, sometimes preceded by tremor. All 
the voluntary muscles are involved in short, quick, clonic spasms, which pro- 
gressively increase in intensity. The child may at first have good and bad 
days, the latter following, as a rule, nights with severe epileptic seizures. The 
myoedonia grows worse and the patient ialls into a state of dementia. The 
severe myoclonia attacks lead up to genuine epileptic seizures. There is a 
strong jisychic feature which is intensified if the patient knows he is watched; 
bright lights, sounds, and handling the muscles have the same effect (Lund- 
borg). The familial character and the nocturnal epilepsy separate it from 
the essential myoclonia of Friedreich. The treatment is that of epilepsy. 


D. DISEASES OF THE MENINGES 

The spinal membranes may be affected separately but inflammatory 
processes often involve both. The process may be inflammatory (suppura- 
tive), haemorrhagic or hypertrophic. Inflammation of the dura mater is 





i^rmed pachymeningitis and of the pia mater leptomeningitis, but nsually 
the comprehensive term meningitis is used. The symptoms and signs pro- 
duced are due to involvement of the nerves and spinal cord rather than to 
changes in the meninges. 


I. DISEASES OF THE DURA MATER 


{Pachymeningitis ) 

(1) External Pachymeningitis. — Cerebral.— HcTmorrhage often occurs 
as a result of fracture. Inflammation of the external layer of the dura is rare. 
Caries of the bone, either extension from middle-ear disease or dm '^o syphilis, 
is the principal cause. In tlie syj)hililic cases there may be a gr at tliickening 
of the inner table and a large collection of pus between the dura and the bone. 

Occasionally the pus is infiltrated between the two layers of ine dura mater 
or may extend through and cause a dura-arachnitis. 

The symptoms are indeliiiite. In acute cases signs of irritation .re present. 
In the syphilitic cases tlu^re may be a smaJl sinus communicating with the 
exterior. (Compression symptoms may occur with or witliout paralysis. 

Spinal. — An acute form may occur in syphilitic alTections of the bones, 
with retro-pharyngeal abscess, in tumors, and in aneurism. The symptoms 
are those of irritation of the nerve roots involved and compress u of the 
cord. The chronic form is more common, and is a constant accom animent 
of tuberculous caries of the spine. The internal surface of th(‘ dura may 
be smooth, while tlie external is rough and (‘over(*d with (*aseous mailSses. The 
entire dura may be surrounded, or the process may be confined to the ventral 
surface. 

(2) Internal Pachymeningitis. — This occurs in four forms: (1) Pseudo- 
membranous, (2) purulent, (Jl) hypertrophic and (1) liaunorrhagic. seudo- 
membranous inflammation of the lining membrano of the dura is not usually 
recognizable, but an example of it (^ame ujider observation as a stM'ondary 
process in pneumonia. Purulent pachymeningitis may follow an injury, 
but is more' commonly the result of extension from inllammation of the pia. 
It is remarkable how rarely pus is found between the dura and arachnoid 
membranes. The hypertrophic form is usually sy])hilitic ; the dura mater 
may be greatly thic’kened and involve the nerve roots and cord. 

Hsemorrhagic Internal Pachymeningitis. — CERinmAL I'orm. — This re- 
markable condition, first described by Vircliow, is very rare in general medical 
practice. During ten years no case came to autojisy at the Montreal General 
Hospital but in the post-mortem room of the Philadeljdiia llosj)ital, which 
received material from a large almshouse and asylum, the cases were not un- 
common. The frequency in as^dum work may he gather(‘d from the fact 
that in 1,185 post mortems at the Government Hos})ital for the Insane, 
Washington, there were 197 cases with "a true neo-membrane of internal 
pachymeningitis’^ (Blackburn). Of these cases, 45 were chronic dementia, 37 
were general paresis, 30 senile dementia, 28 chronic mania, 28 chronic mel- 
ancholia, 22 chronic epileptic insanity, 6 acute mania, and 1 case imbecility. 
Forty-two were in persons over seventy years of age. 



'■ DIS3IASES OF THE 

It has been found in profound anemia and diseases of the blood-vesseh^ 
and has followed the acute fevers — typhoid fever in a child (Barker). It ; 
may occur in badly nourished cachetic children (Herter). 

Pathology. — Virchow's view that the delicate vascular membrane precedes , 
the haemorrhage is undoubtedly correct. Practically we see one of three con- 
ditions: (a) subdural vas(iular membranes, often of extreme delicacy; (6) 
simple subdural htrmorrhage; (c) a combination of the two, vascular mem- 
brane and blood clot. The vascular membrane may exist without a trace 
of hsemorrhago — simply a fibrous sheet of varying thickness, permeated with 
large vessels, which may form beautiful arborescent tufts. On the other 
hand, there are iiistances in which the subdural haemorrhage is found alone, 
hut it is pcssibie that in some of these the haimorrliage may have destroyed 
all trace of i )o vas(*ula.r membrane. In some cases a series of laminated 
clots are found, forming a. layer from 3 to 5 mm. in thickness. Cysts may 
occur within this lucmhrane. The source of the haemorrhage is probably the 
dural vessels. Some liold that the bleeding conies from the vessels of the 
pia mater, hut in ilie early stage there is no evidence of this; on the other 
hand, the highly vascular subdural membrane may be seen covered with the 
thinnest possilde sheeting of clot, which has evidently come from the dura. 

sul lural ha'inorrhage is usually associated with atrophy of the convo- 
lutions, and it is held that this is one reason why it is so common in the 
insane, c lecially in g(‘n(‘ral ])aresis and dementia senilis. It occurs also 
in varioT cache! ic conditions in which cerebral wasting is common. Konig 
found in 135 cases of luemorrhagic pachymeningitis that 23 per cent, accom- 
panied tuberculosis. 

Tlic symptoms are indefinite*, or there may he none at all, especially when 
the lijcmorrhagc's are small or have occurred very gradually, and the diagnosis 
can not he made vith certaijitv. T1(*adachc has been a prominent symptom 
in son cases, and when tlie condition exists on one side there may be hemi- 
plegia. The most licl])fiil signs for diagnosis, indicating that the haemor- 
rhage in an a}ioj»le<ttic attack is nieiringeal, arc (1) those referable to increased 
intracraniid }»rcssiirc, (slowing and irregularity of the pulse, vomiting, coma, 
contracted j)U])ils, reacting to light sloudy or not at all) and (2). paresis and 
paralysis, gradually increasing in c.\t(*nt, ac(*ompaiiicd by symptoms which 
point to a cortical origin, blxtcnsivc bilateral disease may, however, exist 
without any symptoms Avhatevcr. 

The spinal ftvid may he bloody hut this is not always the case. It is not a 
little curious that coma may come on and he the chief feature when anatomi- 
cally the condition is a laminated luematoina evidently of long standing. 

SriNAL Foum. — T he spinal internal pachyrneningilisy described by Charcot"^ 
and Joftroy, involves chiefly the cervical region {V. cervicalis hypertrophica) . 
The space between the cord and the dura is occupied by a firm, concentrically 
arranged, fibrinous structure, whi(*h arises within, not outside, the dura mater. 
It is anfiiorni(ially identical with the cerebral internal haunorrhagic pachy- 
meningitis. The etiology is unknown; syphilis has existed in a few cases. 
The cord is usually compressed ; the central canal may be dilated — hydro- 
jnyelus — and there are seeondarv degenerations. The nerve roots are invdlved 
and are damaged and compressed. The extent is variable. It may be limited 
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segment^ but more commonly involves a considerable portion of tl^l; 
cervical enlargement. Some cases present characteristic symptofm. There 
* aiie intense neuralgic pains in the course of the nerves whose roots are in* 
volved. They are chiefly in the arms and in the cervical region, and vary 
greatly in intensity. There may be hyperaesthesia with numbness and ting- 
ling; atrophic changes may develop, and there may be areas of anaesthesia. 
Gradually motor disturbances appear ; the arms become weak and the muscles 
atrophied, particularly in certain groups, as the flexors of the hand. The 
extensors remain intact, so that the condition of claw-hand is gradually pro- 
duced. The grade of atrophy depends much upon the extent of involvement 
; of the cervical nerve roots, and in many cases the atrophy of tlio muscles 
of the shoulders and arms becomes extreme. The condition is one of cervical 
paraplegia, with contractures, flexion of the wrist, and typical main en griffe. 
Usually before the arms are greatly atrophied there are the symptoms of 
what French writers term the second stage — involvement of the lower 
extremities and the gradual production of a spastic paraplegia, due to sec- 
ondary changes in the cord. 

The disease* ruiis a chronic course, lasting, perhaps, two or fnore years. 
In a few instances recovery has taken place. The disease is to be distin- 
guished from amyotrophic lateral sclerosis, syringomyelia, and tumors. From 
the first it is sej)arated by the marked severity of the initial pains in the neck 
and arms; from the second by the absence of the sensory changes charac- 
teristic of syringomyelia. From certain tumors it is very difficult to distin- 
guish; in fact, the fibrinous layers form a tumor around the cord. 

The condition known as luvmatoma of the dura mater may occur at any 
part of the cord, or, in its slow, progressive form — pachymeningitis hgem- 
orrhagica interna — may be limited to the cervic^al region. It is sometimes 
extensive, and may coexist with a similar condition of the cerebral dura. Cysts 
may occur filled with ha*morrhagic contents. The treatment of these condi- 
tions depends upon the cause. With injury or caries operation may be 
indicated. If syphilis is responsible active treatment should be given. 


II. DISEASES OF THE P]A MAIER 
(Acute Cerebrospinal Leptomeningitis) 

Etiology. — Under cerebro-spinal fever and tuberculosis the two most im- 
portant forms of meningitis have been described. Other conditions with which 
meningitis is associated are: (1) The acute fevers, more particularly pneu- 
monia, erysipelas, and septicfcmia; leas frequently small-pox, typhoid fever, 
scarlet fever, measles, influenza, etc. (2) Injury or disease of the bones of the 
shulL In this group by far the most frequent cause is necrosis of the petrous 
portion of the temporal bone in chronic otitis. (3) Extension from disease of 
the nose. Meningitis has followed perforation of the skull in sounding the 
frontal sinuses, suppurative disease of these sinuses, and necroses of the cribri- 
form plate. (4) As a terminal mfection in chronic nephritis, arterio-sclerosis, 
heart disease, and the wasting diseases of children. 

The following etiological table of the chief acute forms of meningitis n^y 
be useful to the student : 
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1. Ofoerebro'Bpinal 

fever. 

2. Pneumococcic. 

3. Streptococcic. 

1. Tuberculous . . . 


( 6 ) 

Meninges involved alone or in a general 
pneumococcus or streptococcus infec- 
tion. 


jhieumoeocous. 

Streptococcus. 


Bacillus tuberculosis. 


2. P n e u m o- 
coccic. 


3. Pyogenic. 


4. Miscellane- 
ouH acute 
infectious. 


(а) Secondary to pneumonia, 
endocarditis, etc. 

(б) Secondary to disease or in- 
jury of cranium or its fosste. 

(o) Following local disease of 
cranium or a local infection else- 
where. 

(6) Terminal infection in vari- 
ous chronic maladies. 

Ill typhoid fever, influenza, diph- 
theria, gonorrham, anthrax, actino- 
mycosis, and other acute diseases. 


Pneumococcus. 


Various forms of 
staphylococci and strep- 
tococci. 

Tj’phoid bacillus, influ- 
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 


Morbid Anatomy. — The basal or cortical meninges may be chiefly at- 
tacked. The degree of involvement of the spinal meninges varies. In the 
foriij associated with pneumonia and ulcerative endocarditis the disease is 
bilateral and usually limited to the cortex. In extension from disease of the 
ear it is often unilateral and may be accompanied with abscess or with throm- 
bosis of the sinuses. In the noii-tuberculous form in children,’ in the menin- 
gitis of chronic nephritis, and in cachectic conditions the base is usually 
involved. Tn the cases secondary to pneumonia the effusion beneath the 
arachnoid may be very ihuik and purulent, completely liiding the convolu- 
tions. The ventricles also may he involved, though in these simple forms 
they rarely present the distention and softening so frequent in tuberculous 
meningitis. 

Symptoms. — Cortical meningitis is not to be recognized by any symptoms 
or set of symptoms from a condition which may be produced by the toxins 
of many of the specific fevers. In the cases of so-called cerebral pneumonia, 
unless the base is ijivolved and the nerves affected, the disease is unrecognizable 
since identi(*al symptoms may be produced by intense engorgement of the 
meninges. Jn typhoid fever, in which meningitis is very rare, the twitchings, 
sjiasms, and retraction of the neck are almost invariably associated with 
toxicmia or meningism, not with true meningitis. 

A knowledge of the etiology gives a very important clue. Thus, in middle- 
ear disease the development of high fever, delirium, vomiting, convulsions, and 
retraction of the head and neck is extremely suggestive of meningitis or 
abscess. Headache, which may be severe and continuous, is the most com- 
mon syraptoni. While the patient remains conscious this is usually the chief 
complaint, and even when semieomatose he may continue to groan and place 
his hand on his head. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Photophobia is often present. Convulsions 
are less common in simple than in tuberculous meningitis. In the simple 
meningitis of children they may occur. Epileptiform attacks which come and 
go are highly characteristic of direct irritation of the cortex. Bigidily and 
spasm or twitchings of the muscles arc more common. Stiffness and retrac- 
tioii..of the muscles of the neck are important signs ; but they are not oonstent, 
and occur most often when the inflammation is extensive on the menifitges 
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cord. There may be trismus, prrittiiig of the teeth, or spastic 
l^iicoixtractioii of the abdominal mus(‘Jes. Vorniliug is a commou symptom in 
* the early stages, particularly in basilar meningitis. Constij Hion is usually 
present. In the late stages the urine and faves may b(' ])assc(l' involuntarily. 
Optic neuritis is rare in the moningiiis of the cortex, but is not uncommon 
when the base is involved. Marked hypera\slhesm is common. 

Important signs are due to lesions of the nerves at the base. Strabismus 
or ptosis may occur. The facial nerve may be involved, producing sliglit 
paralysis, or there may l)e damage to the tiJ'tli nerve, })rodu('ing anaesthesifi; 
and, if the CJasserian ganglion is alTected, tro})hic changes in ih cornea. The 
pupils are at first (*ontracted, subsequently dilated, and i)erliMps unequal. The 
reflexes in the extremities are often ac(‘entuaied at the beginning of the 
disease; later tliev are diminished or entirely' aholislied. Herpes is common, 
particularly in the epidemic form. 

Fever is present, moderate in grade, rarely rising above 103®. In tlw* 
noji-tuberculous meiiijigitis of debilitated cliildren and in ne])l]ri.Is there may 
be little or no fever. The pulse may be increased in fr(‘quen(*y at first, 
though this is unusual. One of the striking features is the slowness of the 
pulse in relation to the tem})erature, even in the early stiiges. Subsequently 
it may be irregular and still slower. Very raj)id emaciation often occurs, 
Kerniffs sign has been described uj)der eerehro-spinal fever. There may be 
a concomitant reflex of one leg when })assive flexion is made* of the other or 
when the nock is bent forward there is flexion of th(‘ legs both at the knees 
and hips or of all four extremities ( Brudzinski's sign). Luinhar jmneiure is 
exceedingly valuable for diagnosis. The sugar in the spinal fluid is reduced 
or absent. A turbid fluid usually indicates an acmti^ non-tuh(*rculous menin- 
gitis. At first tlie fluid may he only o])aleseent. A ('lose relationship exists 
between the severity of the symptoms, the height of tijc pyrexia, and the 
degree of turbidity (Conna]). As a rule a j)repond(‘rancc of polynuclear 
leucocytes is present with the meiiiiigocoecms or the pyogenic organisms; a 
mononuclear exudate occurs in tuberculosis or ])olio-niyelitis. In tuberculous 
meningitis the fluid is usually clear; in only one of hi) cases was it opalescent 
(Connal). 

Diagnosis. — The discussion under cere])ro-spinal fever applies. One 
should decide first if meningitis is present, and next the etiology. In both a 
study of the eerehro-s})inal fluid is the most important aid. 

Treatment. — The I)atient should he ke])t as quiet as possible and causes 
of irritation removed. An iee-liag should he ap[)lied to tlje head. Sedatives 
should be given if the ])atieiit is conscious and sutferiiig. The bowels should 
be freely moved. Warm batlis should be given every thre(* hours. Large doses 
of iodide of potassium and mercury are re('omrnend('d by some authors, llexa- 
mine in doses of 00 grains (4 gm.) daily may Ix^ tried, as C-rowe has shown 
that it is excreted in the cerebro-spinal fluid and inhibits the growtli of or- 
ganisms in the meninges. When the causal organism is determined serum 
treatment may be used if available. The meningococcus form has been dis- 
cussed. With a meningitis due to Type 1 ])neumo(!Occus the serum should 
be used freely both intraspinally and intravenously. In meningitis due to 
the influenza bacillus the use of serum is indicated. In the streptococcus form 
it is not likely to be of value but should be tried. 
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Lumbar puncture, as a therapeutic measure, is of great vialu4, relieving' ;h 
' the headache and sometimes reducing the fever. 

Men ingism,-— Sometimes spoken of as the syndrome of Dupr6, this is a 
condition in wiiich there are symptoms of meningitis, but post mortem the 
characteristic pathological changes are not present. It is practically the con- * 
dition described formerly as meningeal irritation, and is seen most frequently 
in the acute fevers of children, particularly in pneumonia and typhoid fever, 
sometimes in alcoholism and in middle-ear disease. Lumbar puncture usually 
^v(*s a large amount of clear, sterile fluid, under increased pressure and 
sometimes sIj )wiiig a slight increase in the number of cells. While many 
disturbances arc due io the fluid ])eing under increased pressure, subnormal 
l)ressnre may be responsible for symptoms. Headache, dizziness, and pos- 
sibly dullness (semi-tomatose) may be due to deficiency of eercbro-spiiial 
fluid. Similar features may be seen after lumbar puncture. The condition 
is corrected, usually rajiidly, by su])cutaneoiis saline injections. 

CbiuoMc* LeptoM'KNIngitis. — This is rarely* seen apart from syphilis or 
tubcTculosis, in wliudi the meningitis is associated with the growth of the 
granulonnfla in the mcuiingos and about the vessels. The symptoms in such 
leases are eA'tremely variable, de])ending entiredy upon the situation of the 
growth. The mcningococu'us meningitis may run a very cdironic course, but 
of all forms the f)osterior basic may be the most protracted, as cases have been 
d(sscr)l)('d with a duration of a year or more. Quincke’s meningiiis serosa 
considered with bydroeejdialus. 


E. MENINGO-MYELO-ENCEPHALITIS 

I. ACUTE POLIOMYELITIS 
( J] ein e-Media Disease ) 

Definition. — An acute infection charaederized anatomically by widespread 
lesions of the* nervous system, with special localization in many of the cases 
in the anterior horns of the gray matter in the spinal cord — hence the com- 
mon name, iiolio-myelitisjur^XiyT* 

History. — In 1840 von Heine separated this type from other forms of 
paralysis and in 1887 Medin called attention to its occurrence in widespread 
epidemics, which have been siiecually studied in Sweden by Wickham, Har- 
bitz, and Others. Serious outbreaks have occurred in many parts of the 
Tlnited States and (bniada. The incidence of the disease has increased in 
Oreat Britain and Europe; in Sweden and Norway and jiarts of Austria 
tlie disease has assumed epidemic projiortions. In New York (hty in 1907-8 
there were aliout l\()00 cases, with a mortality of (» to 7 per cent.; in 1916 in 
the li. S. registration area there were 7,L‘*0 deaths and 7(>9 in 1920. 

Etiology. — Tn its epidemii* behavior ilie disease resembles closely cerebro- 
spinal fever. Sporadic eases oceur in all communities and under at present 
unknown conditions increase at times to epidemic proportions. It prevails 
especially in the late summer and autumn. 



is an important element ; a majority of cases occur in young chMten. 
more prevalent the e]>idemic the greater the proportion of young adults 
attacked. Males and females are about equally attacked. 

The degree of infectiousness from person to person is slight, and in this 
the disease resembles cerebro-spinal fever and pneumonia. 

The organist was isolated by Flexner and his co-workers. The colonies 
consist of globular bodies averaging 0.15 to 0.3 micron in size. Monkeys 
inoculated with the twentieth generation of the culture developed typical 
experimental ])olio-inyelitis. The infective agent is j)resent in the brain and 
spinal cord, in the naso-pharyiigeal secretions and in the blood. The disease 
is inoculable into monkeys and may be transmitted from one aiiimal to an- 
other. It has been transmitted also by intracerebral injection of an emulsion 
made from flies which had fed on the spinal cord of a monkey dead of the 
disease. An important point is that the virus passes from tlu* central nervous 
system in the monkey to the nasal mu(*osa and vice versa, and the applicjation 
of the virus to this ])art is a ready means of inoculation. It has also been 
found in the tonsils and pharyngeal mucosa of children. The path of inva- 
sion is api)arentJy l)y the upi)er respiratory tract. 

So far as we know, the disease is transmitted eitlun* directly by contac^t 
or by the intervention of carriers. The distribution is more independent of 
sanitary conditions than in the common childreirs diseas(\s. 

^ Morbid Anatomy. — The lesions are widespread in the nervons system. 
It is not an affection limited to the anterior horns of th(‘ gray matter of the' 
spinal cord, but a widespread polio-myelo-encephalo-meningitis. 

Swelling of the spleen and a marked general hyperplasia of the lymphoid 
apparatus are found. The cerebrO“Sj)inal fluid is usually iiuToased but clear. 
The pia mater is hyperamiu! and moist, but without exudate. (Vises in whicdi 
the cerebral symptoms have be(*n pronounced show swelling and flattening 
of the convolutions, with hy])era'mia of the gray matter and here and 1h(*re 
small haemorrhages. The changes in the spinal cord are very characteristic. 
The meninges are moist, the pia is hyperaemic, sometimes with small capillary 
haemorrhages. On section the cut surfac^e bulges, the gray matter is hyper- 
aemic, appearing as a reddened H, or the redness is limited to the anterior 
horns, which may show s]>ots of ha'morrliage. These "lianges may he Jo(‘al- 
ized to the swellings of the cord or extend throughout its eijtire extent. 
Microsc'opically there is small-celled intiliration al)out the vessels of the 
meniiiges, most marked in the lumbar and cervical swellings. The* infdtratioii 
extends into the Assures of the cjord and follow's the blood-vessels. The amount 
of meningeal imjdicatioii is much more intcnisc than is indicated macrpsc'Op- 
ically. Ill the cord itself the smaller blood-vessels are clisteiuled, hamior- 
rhages occur in the gray matter, there is marked perivascular intiltratioii, 
chiefly of lymphocytes, which c‘ollect about the vessels, forming deiinite foed. 
Sometimes the majority of the cells are polynuedear leuc‘oc*ytes. The ganglion 
cells, usually those of the anterior horns, degenerate and gradually disapj)ear, 
changes probably secondary to the acute vascular alterations and toxirmia. 
Hyperaemia, mdema and infiltration are marked. After the inflammation 
subsides, the nerve cells may be destroyed, or only damaged so that some 
recovery is possible. Scderotic changes follow in the affected areas. The mus- 
cles innervated from the damaged areas atrophy depending on the amount 
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of dostruction 6f the nerve cells. In the fatal cases there are chah^s in the / 
medulla and pons of much the same nature, but the ganglion cells ratdy fibow^ 
such widespread destruction. 

Symptoms. — The incubation period is from 3 to 10 days. In the pre- 
paralytic stage naso-pharyngeal symptoms are common." F. Ti. Fraser notes 
among the pre-paralytic symptoms, fever, drowsiness or heaviness, irritability^ 
twitchings and jerkings, and gastro-intestinal symptoms. In 72 of 90 cases 
there was stiffness of the neck and back; general tenderness (hyperasthe- 
sia) on handling is not at all uncommon. Sometimes a child who has gone 
to bed well awakens in the morning with paralysis and slight fever. Pro- 
dromal symptoms are more common in the epidemic form. The paralysis is 
of the flaccid form, with loss of the deep reflexes in affected areas and sub- 
sequent atrophy. Tlic ])aralysis is usually most widespread at the onset and 
gradually lessens. The tem})orary paralysis is due to inflammatory and toxic 
changes while the permanent paralysis depends on destruction of nerve cells. 
In the early stages there is usually a well-marked polynuclear leucocytosis. 

There are a number of forms, of which the most important are : 

( а ) AfiJOimvE Fokm. — There are cases of illness with the general symp- 
toms of infection, and indications of eerebro-spinal irritation, but without any 
motor disturbs iK'cs. The sympioms pass away and the .nature of the trouble 
remains doubtful, nor would susj>i(*ion be aroused were it not for the existence ' 
of other cases. Anderson and Frost have shown the presence of specific im- 4 
mune bodies in the blood of these eases. 

(б) Common Polio-myelitic or Spinal Form. — There is paresis before 
the paralysis or the paralysis is abrupt in its onset and reaches its maximum 
in a very short time, sliowdng the irregularity and lack of symmetry which 
is characteristic*. The legs are involv(‘d much more oiten than the arms. 
Paralysis of the* trunk muscles o(*curs often. One or both arms may bo affected, 
or one arm and one leg, or both Icigs. In the arm the paralysis is rarely com- 
plete, the upper-arm muscles may be most affected or the lower-ann group 
muscles acting functionally together, wdtli cjeiitros near each other in the 
spinal cord, are paralyzed together. The trunk muscles may show paralysis. 
Careful examination usually shows some degree of weakness to be more 
widespread than appears at first sight. Disturbances of sensation are com- 
mon, especially tenderness of the muscles. In this type the bladder and 
rectum are rarely involved. 

(c) Progressive Ascending Form. — A certain number of cases, par- 
ticularly in epidemics, run a course similar to Landry’s paralysis, wdth which, 
no doubt, some of them have been confounded. The disease begins in the 
legs with the usual initial symptoms, the paralysis extends upward, involving | 
the arms and the trunk, and death may occur with bulbar symptoms from 
the third to the fifth day. In the Sw^edish epidemic of 1905 of the 159 cases 
which died within the first two wrecks, presented this form. 

(d) Bitlbar Form. — In this the cranial nerves are involved and a wide 
variety of lesions may result. There may he difficulty in breathing and swal- 
lowing with paralysis of the oimlar, fatdal, lingual or pharyngeal muscles. 
The onset may be sudden. 1’he jiationt has fever, and the local picture de- 
pends upon the extent and distribution of the lesions in the medulla and pons. 

A fatal result is common. 
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Meningitic Pokm. — This is important, as the cases simulate closely 
ftnd are apt to be mistaken for cerebro-spinal fever. The pictyr/s is one of 
^ an acute meningitis — headache, pain and stiffness in the neck, vomiting, 
pain and rigidity in the back, drowsiness and unconsciousneiLS. The disease 
may begin with the paralytic features and subsequently show the meningeal 
complications. Convulsions and Kerny^s sign may be present. A serious 
difficulty is that the two diseases may prevail together, and only the careful 
examination of the cerebro-spinal fluid may give a differential diagnosis. 

(/) CKKiiiniAL PoiiAi. — Here the jnclure is that which we have learned to 
recognize as the acute encephalitis or polio-encephalitis of children, a descrip- 
tion of which we owe to von Striimpell. The disease sets in suddenly, with 
fever, vomiting and convulsions, followed by paralysis of one si ^ of the body 
or one limb. Many of the patients die, others recover and j)re.’'nit the usual 
after-picture of the cerebral hemiplegia of children. A large piiq)ortion of 
these cases probably results from this form of acute polio-inyelo-encephalitis. 
Ajj|ljptosis and ej)ilepsy may be sequels. 

{g) CEKEunLLAii Fokm. — In this there is marked ataxia with retraction 
of the head and rigidity of the neck, but not necessarily nystagnlus. Acute 
vestibulitis may give a similiar picture for a few days, but complete bilateral 
deafness follows. 

(A) PoLYNEi:iUTJ(j Fokm. — It is one of the features of the epidemic form 
that the jjatients complain much more of pain. This is particularly the case 
in a form which simulates j)olyneuritis. There is loss of tlie tendon reflexes 
and disturbance of sensation. There is pain in the affected limbs, ])articularly 
on movement, with tenderness on pressure along the nerves and on ]U’essing 
the muscles; the paralysis may extend like neuritis, involving chiefly the 
peripheral extensor muscle groups, and he followed by ra}>i(l wasting. 

(i) Transveuse Myelitic Form. — Following slight fever and indisposi- 
tion, the features may be those of a transverse myelitis, a complete flaccid 
]»ara])legia. Of tw'o (lases of this type in young adults, in one recovery was 
complete, and in the other with a very small amount of residual paralysis. 

AnoriialotLS forms are common during an epidemic, ^i'he muscles of res- 
piration may be involved early, the diaphragm alone may he {)aralyzed, or 
the iiitereostals or the muscles of the palate and j)haryux. Involvement of the 
facial muscles, usually a slight weakness, may he present, l)ut in 5 out of 90 
cases studied by F. 11. Fraser the facial musc les alone wore involved. In one 
instance ptosis was the only paralytic symptom on admission. Kemarkahle 
forms occur quite unlike the* classical picture. In one case th(*re was paralysis 
of one side of the soft palate witli slight fever; the serum of this patient pro- 
tected a monkey from intra-eerebral injection of the polio-myelitic virus. 
There may be slight fever witli general spastiidty of the inusdes and tremor 
or rigidity of the muscles with coma. 

Spiml Fluid, — This usually shows increase both in amount and pressure; 
it may be clear or slightly hazy. There is an increase in the number of cells, 
which may be from 15 or W up to 1200 per c. mm. The largest number are 
usually mononuclears; oc'casionally a larger number of polynuclears is found 
early. The albumin and globulin are usually increased. Fehling’s solution 
is generally reduced as promptly as by the normal fluid. The Wassermann 
reaction may be the only means of diagnosing the condition from syphilis. 






Ctourse-— TJsually within a few days the extent of paralysis kf^ns and 
the improvement is rapid for a short time; after this it is slow but may con- 
tinue for two ox three months. The residual paralysis is usually less than 
seemed probabti at first. Return of the reflexes is a hopeful sign. The 
atrophy becomes evident in a few weeks from the onset of the attack. The 
affected limbs show less development as the patient grows older, and the 
deformity is usually most marked in the leg. The reaction of degeneration 
is present in the atrophied muscles. Early in the course the muscles lose the 
faradic response. 

Diagnosis. — In the early stages before paralysis appears, this is difficult; 
the occurrence of an e])i(lomic and the findings in the cerebro-spinal fluid are 
suggestive. V hen jiaralysis occurs in the ordinary spinal cases there is rarely 
any difficulty An iinj)ortaiit point to remember is that during epidemics 
the disease presents an extraordijiary numher of forms. Some cases run a 
course like an acute infec'tion, others have the picture of Landry^s paralysis, 
in others again nKuiingcal symptoms predominate, or there may be hyper- 
aesthesia and pain, wilh tlie pi('ture of a polyneuritis. 

It is ncrt im])rol)a])le tliat some obscure cases of meningitis are instances 
of polio-myelitis. The same may be said of the acute encephalitis in children 
causing hemi])lcgia. The com])lexity of the symptoms^ makes the diagnosis 
diffk'ult, so that the study ot the spinal fluid is important. 

The diagnosis from ])eripheral neuritis may he very difficult; in both the 
})aralysis is of the legs, with wasting, loss of reflexes, and the bladder and 
roc'tum may he involved. Loss of the vibrating sensation tested with a large 
tuni]ig fork is more (*onimon in peripheral neuritis, and later the electrical 
ehang(‘s and the reaetion oC degeneration may be distiiietive. 

Prognosis. — The inorlality varies greatly in diflereni epidemics. It was 
27 por cent, in Xew York (h'ty in DK). The fatal cases are usually of the 
ascending, bulbar and meningeal types. As regards the muscles, complete 
loss of response to faradisin means severe atrophy. If it is never completely 
lost the outlook is good and even extensive paralyses may disaj)pear. The 
])rognosi.s for the ])aralysi.s is not easy to determine. Formerly, we thought it 
almost the rule that residual ])aralysis would remain if any large number of 
muscle groups were involved, l>ut cases of very severe and widespread involve- 
ment may recov(»r gradually and completely. 

Prophylaxis. — The disease has been made notifiable. The patient should 
be isolated, the discharges and articles used by patients and nurses carefully 
disinfected, and special care taken of the nasal and j^haryngeal discharges. 
It does not seem necessary to enforce a quarantine against those who come 
into relation with the patients, but the throats and noses of su(*li persons should 
be disinfec'ted with a menthol spray. There is some warrant for the admin- 
istration of ])ro])hylactic doses of hexamine. 

Treatment. — The patient sliould he at rest and given the usual treatment 
during the febrile stage. Salicylates can he given for ])aiii and discomfort 
with (‘odeiiie or mor])hin(‘ if jiccessary. Hexamine should be given in doses of 
gr. 5 to 15 (0.3-1 gm.). Lum!)ar puncture should be done at once and re- 
peated in twelve hours if much fluid is obtained. The puncture should be 
repeated daily for three or four days. The spinal fluid should be , drained 
freely. If there is respiratory difficulty atropine should be given freely, and 
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jirl^ respiratory failure artificial respiration should be carried on* In 
meningeal form hot packs are useful. Blood serum from one who has 
covered from the disease, if available, is useful, in the early stagba intra-v; 
spinally and intravenously. Intraspiiially less should be given than the amount * 
of fluid removed. Intravenously 40 c. c. can be given to children up to twcf ' 
years and up to 80 c. c. to (bildren ten years of age. Serum tinged with 
hsemoglobin should be given intramuscularly. Rosenow advises immune horse * 
serum prepared by repeated injections of a pleomorphic streptococcus given 
intravenously and intramuscularly. 

The muscles involved should be given as complete rest as possible. The 
affected limbs should be wrapped in cotton wool and placed in the position 
which gives the greatest physiological rest, so that they are not stretched by 
opposing muscles. Voluntary movements should not he allowed for some 
weeks. Educational movements and the use of apparatus demand the great- 
est care not to fatigue the muscles. Careful massage and passive movements 
may be practised. Elec tricity may he used and perhaps has a \aliie in keeping 
up the nutrition of the muscles. The faradic current sliould be employ^ if 
there is response, if not, the galvanic. Fatigue is harmful and should be 
guarded against for many months. 

The muscle itself as a factor has been emphasized by William MacKenzie 
of Melbourne as biologically it is all important in treatment. The disease 
really destroys muscle adjustments, and one of the first things to do is to 
place the muscle at physiological rest in the zero ])Osilion, in wliich it is itself 
relaxed, and both its own action, and that of its o])ponent prevented. Mas- 
sage, he urges, should not bo given too early, until, for example, tlie patient 
can elevate the upper limb when sitting up, and the heed when lying on the 
back. Persistent gradual re-education of the muscles yields remarkable re- 
sults. Passive movements may be ui^ed and with toys a child may be en- 
couraged to use the muscles of any group wliich still act. The treatment of 
residual deformities is a question of ortliojia'dic surgery. 


II. EPIDEMIC ENCEPTIAT.ITIS 

(Encephalifis Iclhargica ; Epidemic Sivpor: Epidemic Polio-cnccphalitid ; 

I nfective EnccphnlU ui ) 

Definition. — An infectious disease, with protean manifestations, chiefly in 
the central nervous system, characterized by lethargy, paralysis of the cranial 
nerves (usually the third), and in some cases, spinal and ijeuritic features. 

History. — There are rec'ords of outbreaks suggesting this disease in 1713 
in Germany and in 18Jh) in jiarts of southern h^urope (to which’ the name 
Nona was given). Crises occurred in Austria and France in lOKi and in Eng- 
land in the spring of 1918. The disease was widely spread, only a few cases 
occurring in each locality, sometimes two or three in the same house. The „ 
disease was recognized in the United States about the end of 1918. In 
England and Wales there w^ere 1470 cases in 1931 and in France it is esti-" 
mated that there were 10,000 rases up to 1930. 

Etiology. — Males and females are attacked in about equal numbers. In 
striking contrast to polio-myelitis it is rare in young children and most cohir: 



toon in'" young adults; cases in patients over the age of fifty are not iinoom*-" 
;inon. ^Iiile the disease has resemblances to polio-myelitis, they are distinct 
entities. There have been very few epidemics in institutions. The nature of 
. the virus has not been determined; the disease apparently has been success- 
fully transmitted to monkeys. 

Pathology. — ^The brain may have a pink or rose color and is hyperaemic. 
Hflemorrhages in the meninges and in the region of the basal ganglia may 
be found. The situation of the lesions varies markedly and while any part 
may be affected the mid-brain, pons, and basal ganglia are particularly in- 
volved. lA'isions occur in the cortex, (cerebellum and spinal cord. Histolog- 
ically there is vas(jular congestion with marked lymphocytic infiltration about 
the vessels and cellular infiltration of the nerve tissues with oedema. The 
areas of extra- vascular infiltration may form visible foci. The lesions occnir 
in nodular and diffuse forms. The nerve cells show degeneration which may 
be very loccal and irregularly distributed. Thrombosis and necrosis are rare. 
The (cranial nerve ])aralyses are due to iiivolvemcmt of the nuclei and con- 
gestion aiuj infiltralioii have been described in tlie roots of the cranial and 
spinal nerves. The gray matter at the base ot* the brain is particularly in- 
volved. The nKMiiiiges may show inflammation. Altogether the anatomical 
lesions are like tlios(‘ foiind in rabies and sleeping si(ckiress. The spinal cord 
lesions are usuall}'^ slight. The lethargy may he toxic but is possibly mechan- 
i(^al due to iuterrii]>lioii of stimuli in the thalamus, wbkdi is frequently in- 
volved. Tlie later cJjanges Hivolvc (1) the vessels witli hyaline and calcareous 
d(cgenorai ion of the media and adventitia especially and particularly in cer- 
tain areas, esf»e<‘ially the basal ganglia, ('i) hydrocephalus, chronic or inter- 
mittent, from im})erre(,t drainage of the ventricles, and (3) meningeal 
thickening. 

C linical features . — These comprise the features of an infectious disease 
with the special maiiifestatiojis due to the lesions in the nervous system. 
When the inark(*(l possil)ilities of variation in the situation of these lesions 
are consid(*ro(l, Ihe di\'erse results and the })olymorphous character of the 
symptoms and signs can he understood. It is natural that different forms 
are des(.'rihe(l in, (‘onsequence. Lethargy is not characteristic of all; there is 
a very definite myoclonic form. In all the involvement of the cranial nerves 
is important. 

The incubation period is variable and uncertain. Prodromal symptoms 
range from a few hours to a week, and are chiefly hc^adache, lethargy, stiffness 
in the back, diffuse pains, and catarrhal features. The general features are 
of an acute infection. There is usually fever at the onset which, as a rule, 
is not high and does not last long Imt in some cases persists for weeks. It 
may disapj)ear and recur. Headache, general malaise, and gastro-intestinal 
disturbance are common. There may be vomiting and constipation is gen- 
erally marked. Local pains may be marked, probably due to involvement 
of the nerve roots. A number of local manifestations may occur, such as 
sweating, salivation, dysphagia, hiccough and retention of urine. Convul- 
sions are rare. The signs due to involvement of the nervous system are of 
the greatest variety and all kinds of variations and combinations are seen. 

Lethargy, present in 80 per cent, of tlie cases, comes on as a rule gradually^ 
' occasionally very suddenly, and is generally not more than a stupor and lieavi- 
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%^es8, from which the patient can easily be roused, the so-called ^anergic 
apathy/’ but in others it is much deeper, passing into coma. As the disease 
progresses, the patient presents a dull apathetic look^- ^he wrinkles are 
smoothed, the muscles of the face may be moved with ^^.fliculty, or there 
may be delinite bilateral facifil paralysis. Tin* arms aie ncxod, and catalepsy 
is not uncommon. When roused the patient may answer simple questions 
intelligently. In some cases the pi(*turc is very dilferent-^' A.ctive delirium 
or violent mania may be present. Persistent insomnia mav about which 

the patient may not s})ecially complain. There may be ^ ent or a con- 
dition of euplioria. Some patients talk incessantly; othov/ ^P^'irritable and 
restless. In some cases the drowsiness combined with atax < ^g^sts alco- 
holic', intoxication. The speecli may be blurred and dillicult; this depends 
on the degree oL' involvement of the faidal muscdes. Tremors, twitchings, and 
marked choreiform inovemejits may occur, and persist long into convalescence. 

Cranial Nerves . — These jxre nearly always involved at some time and to 
some degree oven if transient and slight. A history of double vision is com- 
mon. The ]mpils may show im^quality, irregularity, and a sluggi^sh reac'tion 
to light, or the Argyll-Jlobertson sign. IMosis is common, orUm bilateral and 
sometimes overlookiHt on account of the lethargy. Paralysis of the eye 
muscles is frequent, it may be so slight j\s to be made out with dilliculty or 
diplo])ia and stral)isnnis may be marked. Tha third nerv(* is most frequently 
involved, the sixth frequently. Nystagmus is ('ornmon. The seventh nerve 
is frequently affec'ted; the proc'css is usually unilateral. Involvement of the 
other cranial nerves is not as ('oinmon. 

Disiurhnnee of ^lavement . — There may bo the greatest variety of disturb- 
ance of muscular movement. Fibrillary tremors and twih'liing are common. 
Involuntary movements may involve a small area; thus there may be rhyfh- 
mical movements of small extent about the fondiead or face. They are often 
seen in the lower thorax or abdomen; one rec'tus muscle may show it. Of 
special interest is the myoclonic form in which there are w'i(k^spread rhyth- 
mical contractions. The onset may be with severe pain. The contractions 
may be so marked that the patient is thrown out of l)od. The muscles of 
the abdomen and legs are specially involved. It is probable that some of the 
cases of prolonged hiccough are due to this. In other eases tin* movements 
are athetoid or (;horeiform, or resemble those of i)aralysis agiians. Slowness 
of movement with rigidity is (*ommon, giving the mask-like af)pearance of 
the face and immohility of the body. Paralysis of all kinds may occur; spas- 
ticity with increased deep reflexes and an extensor plantar response may be 
found. 

Sensory disturbances are rare.. There may be pain, partic'ularly on pres- 
sure of the musc'lcs, and there is sometimes hyperresthesia. The reflexes may 
vary greatly from day to day; the kueo- jerks may be abolishcid for a time. 
Sphincter f(‘atures are sometimes ])resent. Dysphagia has been recorded in a 
number of cases. 

Forms. — For convenience various forms are described, much as in polio- 
myelitis, and it is evident that the possible combinations are many. (1) So- 
called ^‘abortive” cases with mild or transient manifestations. These are prob- 
ably common. (2) (/ases with general features but no localizing signs. The 
latter may be very slight and of short duration but are rarely absent entirely. 
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(3) The htht^yic form, usually with localizing signs. (4) P$ychictd forms 
in which deliiium and mental features predominate ; paralyses or myoclonua 
may appear form with vertigo or loss of equilibrium. 

(6) CerebellaM^i been a^picture of acute cerebellar ataxia. (7) Bulbar 
form. (8) lornA Meningitis may be closely simulated and in 

case of ha»mori»ge, the spim^'']Buid may contain blood. (9) Neuritic form. 
(10) Spinal nialshow paralyses like polio-myelitis or a picture 

like myelitis, p ^ form. This seems to have be(.*ome more fre- 

quent of late ^ 4* United States. (12) There is a form mu(th like myas- 
thenia gravut* ) Some oases show features of multiple sclerosis. (14) 
A haemorrh lorm is described. Haemorrhages may occur in the nervous 
system, from the mucous surfaces, or in the skin. 

Kespiratory disturl)aiu*es arc common, spasmodic cough, transient attacks 
of dysjinoea, rapid or slow rcsjiiralion, especially the former, periods of apnoea, 
respiratory tics, and sniftling. 

Signs suggestive of meningeal involvement occur. The cerebro-spinal 
fluid is, as a rule, cl(‘ar willi 10 to 20 cells per c. mm. (rarely 100 cells), mostly 
mononucleSrs, ilie glolmlin little, if at all, increased. The reducing substance 
may be incTcased. The colloidal gold test gives a luetic curve. 

The course is extnunely variafile and the disease may persist for months. 
In some cases recovery takes from months to two years, llclapses or 
eXac(*rbations may o('cur. Of special imj)ortance are the setfuels which occur 
in great variety and in npany combinations. Among them are psychical 
changes, which may ])rogress to dementia, alterations in disposition and con- 
du(*t, headache, marked lumrastheiiie states and insomnia. Disturbances of 
the sympathetic system may he marked. Jicspiratory distur))auces have been 
observed. Kocturjial ex(*itoment has been noted, especially in children. Or- 
ganic changes may l)c shown by j)tosis, j)upillary changes, nystagmus, strabis- 
mus, facial asymmetry, dillieulty in s])eeeh or swallowing, ])aralysis of an 
extremity, and pyramidal tract ijivolvcmcnl. Tremors are eommon, of the 
tongue, facial miiM-les or extremities. A large group sliows the picture of 
jmralysis (igiians, wliicli may appear after a long interval, with an expression- 
less face and alteration in tlie attitude’ willi tremors ajid disturbance of gait. 
The re’sultiiig tremors are variable; some’ are choreiform or athetoid. Tics 
and torsion sjiasm are seen. Diabetes insipidus and obesity have followed an 
at tack. 

Diagnosis. — Typical cases offer no difficulty. Special watch should be 
kept for tlie cranial paralysis which in mild casc’s may be of short duration. 
The following conditions deserve mention: (1) Polio-myelitis. The simi- 
larity may he marked but the spinal fluid usually shows more marked changes 
ill this disease. (2) T\^yeliosos characterized by stu])or, lethargy or catalepsy. 
(3) Tuberculous meningitis in which the spinal fluid findings are not char- 
acteristic. (4) Acute syphilitic meiiiiigo-cnccqihalitis and endarteritis. (5) 
Botulism, (fi) (V’rehral luemorrhagc or thrombosis may be simulated by some 
cases of encephalitis. (7) Status cpile])ti<‘us. (8) Unmnia. (9) Other forms 
of encephalitis. The diagnosis may be made by the sequels after an unrecog- 
nized attack. 

Prognosis. — An acute oiiscd with rajiid develojiment of severe toxaemia^ 
marked delirium, high fever, coma and marked myoclonic features is of grave 
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the features like par^ysis 
slow but is sometimes con- 


The mortality is probably about 20 to 35 per cent, in the acute staif^ 
'.Sudden death occurs especially in the bulbar fprm. The ul+'jnate pifegnosis 
is uncertain and the frequen(*y of sequels ren(^ers the outli^ fqr complete 
recovery always doubtful. The appearance 
agitans is serious. Improvement may be ve: 
tinned for a long time. 

Treatment. — The patient should be isolate^ and aiM^^fi^lly nursed, care 
being taken to avoid bed-sores ; nasal and rectajfc^'ding inly ()e required and 
special care should be taken to keep the mouth and thrJht cdeaii. Special 
care is to be given to the bowels, which should be kept freely open. Retention 
of urine should be avoided. Immbar puncture should be doiie' at once and 
repeated daily for some days, the number of times being governed by the 
results. Tliere is no specific treatment. Ilexamine has been given in full 
doses. Sedatives may be required for headache or pain. The insomnia is 
resistant and full doses of hypnotics may be necessary. In convalescence, hot 
baths, massage and passive motion may be used for rigidity. As much en- 
couragement as ])Ossil)le should be given. For the Parkinsonian syndrome 
hyoscine liydrobromide in doses iij) to gr. 1/50 (0.0013 gm.) thfbe times a 
day may be useful. Pheno-barbital seems to be beneficial in some patients. 


F. MYELITIS 

I. ACUTE MYELITIS 

Etiology. — Acute myelitis affecting the cord in a limited or extended 
portion — the gray matter chiefly, or the gray and white matter together, is 
met with: (a) As an independent atfection prol)ahly due to infection, and 
leading to rapid loss of power with the symptoms of an acute ascending paraly- 
sis. Some of these cases are unusually widespread acute forms of polio- 
myelitis. There is also an acute haunorrhagic form with high fever (Burley), 
the relation of M'hich to other forms is uncertain. (6) As a sequel of the 
infectious diseases, such as small-pox, tyjdius, measles, and gonorrhoea, (c) 
As a result of traumatism, either fracture of the spine or very severe mus- 
cular effort. CoiKUission without fracture may })rodu(‘e it, but this is rare. 
Acute myelitis scarcely ever follows railwa}" accidents, (d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common 
cause of localized ac'ute transverse myelitis than of the diffuse affection, (e) 
In disease of the (*ord, sindi as ttmiors and syphilis; in the latter in associa- 
tion with gummata, in which case it is usually a late manifestation, or it 
may follow within a year of the primary affection. In the syphilitic form, 
the process may he sec'ondary to vascular disease or to meningeal involve- 
ment. In cases of long standing marked sclerosis resiilts, and in a transverse 
lesion there is ascending and descemding secondary degeneration. 

Morbid Anatomy. — In localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute comx)ression, the cord is 
swollen, the pia injected, the consistence greatly reduced, and on incising the 
meE|brane an, almost diffluent material may escape. In less intense grades, on 
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section at the affected area, the distinction between the gray and wlttte 
is lost, or is extremely indistinct. There are cases with the appeai^ces of an , 
acute haemorrhagic myelitis. ' , 

Symptoms. — (a) Acute Diffuse Myelitis. — ^This form is in the epi- 
demic polio-myelitis, or occurs in connection with syphilis or one of the in- 
fectious diseases, or is seen in a typical manner in the extension from in- 
juries or from tumor. The onset, though scarcely so abrupt as in hsemorrhage, 
may be sudden ; a person may be attacked on the street and have difficulty in 
getting home. In some instances, the onset is preceded by pains in the legs 
or back, or a girdle sensation is present. It may be marked by chills, occa- 
sionally by convulsions; fever is usually present from the beginning — ^at first 
slight, but subsequently it may become high. 

The motor functions are rapidly lost, sometimes as quickly as in Landry’s 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and ulti- 
mately complete loss of power in the upper extremities as well. The sensation 
is lost, but there may at first be hyperacsthesia. The reflexes in the initial , 
stage are increased, but in acute central myelitis, unless limited in extent to 
the thoracic and cervical regions, the reflexes arc usually abolished. The rec- 
tum and bladder are paralyzed. Trophic disturbances are marked; the mus- 
cles waste rapidly ; the skin is often congested, and there may be localized 
sw('ating. The tcm]ierature of the affected limbs may be lowered. Acute 
bed-sores may occur over the sacrum or on the heels, and sometimes a multi- 
ple arthritis is ])reseiit. In these acute cases the general symptoms become 
greatly aggravated, the })ulse is rapid, the tongue becomes dry; there is de- 
lirium, the fever increases, and may reach ±07° or 108° F. 

The course of the disease is variable. In very acuie cases death follows 
in from five to ten days. Tln‘ cases following the infc(‘tious diseases, particu- 
larly the fevers and sometimes syphilis, may run a milder course. 

(b) AciTnc TirANsvEUSE Myelitis. — The symptoms naturally differ with 
the situation of the lesion. 


(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset are 
variable. There may be initial pains or numbness and tingling in tlie legs. 
The paralysis may set in quickly and become complete within a few dav’^s; but 
more (*oninionly it is preceded for a day or two by sensations of pain, heavi- 
ness, and dragging in the legs. The paralysis of the lower limbs is usually 
complete, and if at the level, say, of the sixth thoracic vertebra, the abdominal 
muscles are involved. Sensation may be partially or comjiletely lost. At the 
onset there may be numbness, tingling, or even hvjierjrsthesia in the legs. 
At the level of the lesion Ihere is often a zone of hypencsthesia. A girdle 
sensation may occur early, and when the lesion is in this situation it is usually 
felt between the ensiform and umbilical regions. The reflexes are variable. 
There may at first be aliolition ; subsequently, those which pass through the 
segments lower than the one affected may be exaggerated and the legs may 
take on a condition of spastic rigidity. It does not always happen, however, 
that the reflexes are increased here, for in a total transverse lesion of the 
cord they are usually entirely lost, as jioirited out by Bastian. That this is 
not due to the preliminary shock is shown by the fact that the abolition may 



;:/|^^nnanpni. The muscles become extremely flabby, waste, and lose their* 
feiadic excitability, and the sphincters lose their tone. The temperature of 
^^e paralyzed limbs is variable. It may at first rise, then fall and become ' 
subnormal. liosions of the skin are not uncommon, and bed-sores are apt to - 
form. There is at first retention of urine and subsequently spastic incon-^ 
tinence. If the lumbar centres are involved, there are vesical symptoms from 
the outset. The urine is alkaline and may rapidly become ammoniacal. The 
bowels are constipated and there is usually incontinence of fj'ces. 

(2) T^ramverse Myelitis of the Cervical Region , — If the n sion is at the 
level of the sixth or seventh cervical nerves, there is paralysis )f the upper 
extremities, more or less com})lete, sometimes sparing the mus^.. 's Of the 
shoulder. (Gradually there is loss of sensation. The paralysis is usually com*- 
plete below the point of lesion, l)ut there are rare instances in which the arms 
only are affected, the so-called cervical paraj)Iegia. In addition to the symp- 
toms already mentioned there are several whicli are more characteristic of 
transverse myelitis in the cervical region, such as the occurrence of vomiting, 
hiccough, and slow pulse, whic h may sink to 20 or 30, pu})illary changes — 
myosLs — sometimes attacks of dyspliagia, dyspneca, or syncope. ^ 

Thc^ course of comjdete transverse myelitis depends uj>on its cause. Heath 
may result from extension. Segments of the cord may be comj)letely and per- 
manently destroyed, in which case there is persistent paraplegia. The py- 
ramidal fibres below the lesion undergo the secondary degeneration, and there 
is an ascending dc.*generation of the dorsal median columns. If tlie lower seg- 
ments of the cord are involved the legs may remain flaccid. In some instances 
a transverse myelitis of the thoracic region ijivolves the ventral horns above 
and below the lesion, producing flaccidity of the muscles, with wasting, fibril- 
lary contractions, and the; reaction of d<»geiicration. TVIore commonly, how- 
ever, in the cases which last many months therci is more or h*ss rigidity of 
the muscles with s})asm or ])ersistent contract ion of the flexors of the knee. 
The prognosis is always serious as regards comphde r(*cov(n’y. The syphilitic 
cases usually make the ])est recovery if recognizcMl early and j)roperly treated. 

The diagnosis of Tnyeliiis is rarety ditticult. In common with the acute 
ascending ])aralysis of Landry, and with certain cases of multiple neuritis, 
it presents a raj)id and })rogressive motor ])aralysis. From the former it is 
distinguished by more marked involvcmient of sensation, trophic; disturhances, 
paralysis of bladder and rec'tum, rapid Avasting, elec;trieal changes, and fever. 
From acute cases of multiple neurilis it may he more ditlicult to distinguish, 
as the sensory features may ])e marked, though there is rarely, if ever, in 
multiple neuritis complete aiuesthesia; the wasting, moreover, is more rapid 
in m 3 'elitis. The bladder and rectum are rarely involved — though in excep- 
tional cascjs they may he — and, most important of all, the trophic changes, 
the development of bulhe, bed-sores, etc., are not sc^eii in multiple neuritis. 
An eiiologicAil diagnosis is important, especially for treatment. Syphilis 
should always be considered; the spinal fluid study is usually delinite. The , 
possibility of ])ressure from disease of the veriebrje or by tumor has to be 
excluded. 

Treatment. — In the rapidly advancing form due either to a diffuse in- 
flammation in the gray matter or to transverse myelitis, the important 
measures are scrupulous cleanliness, care and watchfulness in guarding 
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against bed-sores, and the avoidance of cystitis. In an acute onset in 
’^ healthy subject the spine may be cupped. Counter-irritation is of doubtful 
. advantage. Chapman’s ice bag is sometimes useful. No drugs have the 
slightest influence upon acute myelitis, except in subjects with well-marked 
syphilis, in which case mercury and potassium iodide should be given ener- 
getically. Mercury seems to be much more useful than asphenamine, which 
may be given i.u the intervals between courses of mercury. Tonic remedies, 
such as arsen’c and strychnine, may be used in the later stages. When the 
muscles hav^ wasted, massage is beneficial in maintaining their nutrition. 
The patir a should make every effort to perform muscular movements him- 
self and tlius aid improvement. Electricity should not be used in the early 
stages. Jt is of Jio value in the transverse myelitis in the thoracic region with 
retention of the Jiutrition in the muscles of the leg. 


n. ACUTE ASCENDING (LANDRY’S) PARALYSIS 

Definition. — An acute aseeiiding flaccid ])aralysis beginning in the legs 
and spreading upwards, without loss of reflexes or disturbance of sensation. 
Tltc termination is iji complete recovery or death, in which case no gross ner- 
vous system l(\sioiis are foiiiu]. 

Etiology and Pathology. — The disease occurs most commonly in males 
between the twentielli ajid tliirtieth years. It has followed the specific fevers 
and various organisms have been isolated. There is a form of the epidemic 
polio-myelitis with an acute course and a picture similar to Landry’s paraly- 
sis. S])illt*r in a rapidly fatal case found dcstru(‘tive cluingcs iji the peripheral 
nerves and alterations in the cell bodies of tlie ventral horns. He suggests 
that the toxic agent acts on the lower motor neurones as a whole, and that 
possibly the reason why no lesions were found in some cases is that the more 
delicate histologi(*al methods were not used. It has much similarity to acute 
I)o]yneuritis. The view tliat it is a functional disorder is supported by the 
study of cases in which jio lesion Jias been found. 

Symptoms. — Weakness of tlie logs, gradually progressing, often with toler- 
able raf)idity, is the first symptom. Jn some cases within a few hours the 
paralysis of the legs becomes complete. The musirles of the trunk are next 
affected, and within a few days, or even less in more acute cases, the arms 
are also involved. The neck muscles are next attacked, and finally the muscles 
of respiration, deglutition, and articulation. The refl(‘xes are lost, hut the 
muscles neither waste nor show electrical changes. Tlie sensory symptoms 
are variable ; in some cases tingling, numbness, and hy]>encsthesia have been 
present. In the more characteristic oases sensation is ijitact and the sphinc- 
ters are uninvolved. The spinal fluid shows no specific features. Enlargement 
of the spleen has been noted. Bulbar symptoms may be early and there are 
cases in which tlie picture has been acute descending paralysis. The course 
of the disease is variable. It may prove fatal in less than two days. Other 
cases persist for a week or for two weeks. In a large proportion of the cases 
the disease is fatal, usually by respiratory failure. One patient was kept 
alive for 41 days by artificial respiration (C. L. Greene). 
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—This is difficult, particularly from ctertain forms of multiple- 
neuritis, and if we include in Landry^s paralysis the cases in which sensation ^ 
is involTed distinction between the two affections is impossible. We appaltently , 
have to recognize the existence of a rapidly advancing motor paralysis with- ' 
out involvement of the sphincters, without wasting or electrical changes Jn 
the muscles, without tro[)hic lesions, and without fever — features suffijsient to 
distinguish it from an acute myelitis or spreading polio-myelitis. It is doubt- 
ful, however, whether tliese (*haracters always suffice to enable us to differ- 
entiate the cases of multiple neuritis. The cases of polio-myelitis with the 
picture oC an acute ascending paralysis should not bo difficult to recognize 
during an c])idemic. 

Treatment. — The comfort of the patient should be studied; frequent 
change of position is useful. An effort should be made to give sufficient food. 
The })Owels should be kepi open and retention of urine avoided. Lumbar 
puncture should be done at once and repeated daily for some days. Sedatives 
may be required for discomfort or pain. Atropijie is advised, especially in 
view of the danger of excessive bronchial secretion; gr. 1/100 (O.pOOG gm.) 
can b(* given four times a day. Artificial r(*spiration should be done if neces- ■ 
sary, in the ho})e <hat tlie paralysis has reached the lieight and will soou^ 
subside. Convalescence requires no special treatment; massage is useful. 



ni. DEGENERATIVE MYELITIS 

I. COMBINED POSTEKO LATEKAL SCI.KROSTS 

Ataxic Paraplegia (Gowers); Subacute Ataxic Paraplegia (Pusscll, Bat- 
ten and Collier) ; Primary Combined Sclerosis (J. J. l^utiiam) ; Toxic Com- 
bined Sclerosis; Subacute Combined Degeneration. 

Definition. — A disorder with symptoms referable to degeneration of the 
posterior and lateral columns of tlie cord, occasionally occurring without ob- 
vious cause, but most commonly an associated lesion of the cachexias, anaemias, 
chronic toxaemias and j)rolonged siih-infeciions. 

Etiology. — The disease is most frequent between fifty and sixty, rarely 
occurs until after thirty, may occur in the aged and affects the sexes equally. 
The exact etiology is in doubt but some toxic agent is supposed to be respon- 
sible. It occurs with pernicious ajia'inia and sometimes with secondary 
anaemia, with toxic states as in poisoning from ergot and lead, and in cachectic 
conditions. 

Pathology. — The essential cliange involves the white matter of the cord 
and brain stem. No increase in neuroglia occurs. The posterior and lateral 
columns are specially involved and the clinical picture varies with the rela- 
tive changes in them. There may be areas of degeneration elsewhere, which 
may take the form of an annular sclerosis, especially in the mid-dorsal region. 
The nerve cells are affected as a secondary result. Anaemia is frequent and 
of varying severity and character, being often of the pernicious form. Per- 
haps the same cause is responsible for the anaimia (when present) and the 
cord changes. 



^ Syx&ptomg. — The onset is insidious and usually with 
^ in the fingers and toes ; numbness and tingling are common with a irariety of 
. other jBensations. Loss of pain sense may antedate loss of touch* The sensory 
' disturbance advances from the legs to the trunk and in late stages may be 
absolute.* Loss of muscle sense, vibration sense and of sense of position may 
be early. Some patients have pains, much like those of tabes, and a girdle 
sensation is common. Motor disturliance may appear early but usually fol- 
lows the sensory symptoms. The legs are easily tired, the feet drag, and 
gradually rigidity of the legs comes on. The conditions found will depend 
on the relative involvement of the posterior and lateral columns. There may 
be ataxia with the rigidity. The reflexes are exaggerated with an extensor 
plantar response. As the posterior columns become involved, the spasticity 
lessens and flaccid paralysis replaces it. The paraplegia may become complete 
with absence of the knee-jerks, an extensor plantar response, and muscular 
atrophy. The arms as a rule are not markedly involved and may show sensory 
changes only. The sphincters are affected in the later stages. 

The deep ref exes are usually increased in the early and absent in the late 
stages. The extensor response to plantar stimulation may appear early and is 
persistent. Tlie skin reflexes are usually increased. Trophic changes in the 
skill and nails are common. In the late stages mental disturbances may 
appear. As anaemia is common the patients show the usual blood features. 
The ana?mia may follow the cord disease. There is absence of free hydrochlo- 
ric acid in the stomach. The course is variable with an averjige length of 
about two years. There are acute cases of short duration and mild forms 
which persist for years. Kemissioris occur but the ultimate outcome is fatal. 

In the secondary variety there may be few or no symptoms in patients long 
bed-ridden. When fully developed there are (1) muscular hypotony, (2) 
loss of the knee-jerks, and («‘l) ataxia, due to involvement of the posterior 
columns; or (1) muscular hvpertony, (2) exaggerated deep reflexes and pos- 
itive' J^abinski sign, and (15) motor weakness due to degeneration of the 
pyramidal tracts (L. F. Barker). 

Diagnosis. — In the early stages the sensory disturbances should excite 
suspicion. Syphilis and multiple sclerosis should be excluded. Spinal tumor 
and tabes may be suggested but a careful study should prevent diificulty. The 
flaccid form may resemble polyneuritis but the exiensor plantar response and 
absence of tenderness should distinguish them. Friedreich’s ataxia should not 
cause confusion. 

Treatment. — Any focus of infection should be treated. Iron and arsenic 
should be given as indicated for anaemia. Special attention should be given 
to the care of the skin to prevent infection or bed-sores, and infection of the 
bladder avoided as long as possible. Sedatives may be required for pain. 
Sleep is sometimes disturbed ])y spasms for wdiich barbital or pheno-barbital 
may be given. 

Central Neuritis.’’ — This name lias been given by Scott to a disease in 
adults occurring in Jamaica, which perhaps belongs here. The early features 
are inflammation of the eyes and later changes in the mouth followed by 
diarrhoea or marked changes in the nervous system. In the latter the first 
symptoms are sensory disturbances in the feet and legs, followed by inco- 
ordination and loss of control over the legs. The knee-jerks are absent. 
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usually occurs from inanition with diarrhoea and true paralysis doea 
iSOt occur. In those who recover there is disturbance of vision, deafness and 
a peculiar steppage gait. Histologically the nervous s^ showed general 
changes, perivascular infiltration, degeneration and fibrosis. The disease 
suggests some form of toxaemia. The term ^^central neuritis’^ was given by 
Adolf Moyer to a “parenchymatous systemic degeneration, mainly in the 
nervous system/’ found in alcoholic, senile and cache(*tic states and in 4®- 
pressive psychoses at the time of involution. The features are fever, diarrhea, 
emaciation, twitching and rigidity of the extremities, and changed reflel^s. 
Mentally there is an anxious agitation with delirium or stupor. \ 

■ '% 

ir. SENILE SPASTIC PARALYSIS * . 


T'^nlike tlie Deacon's “AVonderful One-IToss Shay," the wear and tear in- 
cident to daily use tells more on one part of the machine than another. Like 
Dean Swift “Some go at the top first, others in their legs, others again in 
both simultaneously.” AA'hile the whole nervous system may show decay — 
“the golden bowl broken and the silver cord loosened'’ — an early Sign of old 
age is the lessening of the control over the muscles, evidenced by tremor and^ 
inability to perform the finer movements with the same precision. The gait 
becomes tottering, the stof)S uncertain, and at last the use of the legs is lost 
for purposes of walking, though every muscle group may be put in action. 
Or one may watch the gradual onset of a spastic paraplegia — a progressive 
weakness of legs with spasticity and greatly increased reflexes. The steps are 
short, the feet not lifted from the ground, and the gait uncertain; yet in 
many cases the strength of the muscles is maintained, and the patient may 
“keep on his legs” for years. The sphincters are not, as a rule, affected. 
Arterio-sclerosis is usually present and in premature senility the vessels of 
the legs may be very stiff and the dorsal arteries of the feet obliterated. 
Typical intermittent claudication may precede tlie j)araplegia. 


IV. COMPRESSION OF THE SPINAL CORD 

( Co m prcssioji Myelitis ) 

Definition. — Interruption of the functions of the cord by slow compression. 

Etiology. — C'aries of the spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries of the sj)ine is in a ma- 
jority of instances tuberculous and associated with angular curvature. The 
involvement of the cord is due to pachymeningitis externa, to abscess or in 
rare cases to direct spicules of bone. There may be a tuberculous pachymenin- 
gitis without caries. The injury to the cord may be from interference with 
the blood supply and oedema, the effects of which are temporary if the condi- 
tion is relieved. If there is thronil)Osis of tlie vessels with resulting necrosis, 
the damage is permanent. In a few (tases it is due fo syphilis and occa- 
sionally to extension of disease from the pharynx. It is most common in 
early life, but may occur after middle age. It may follow trauma. Com- 
pression may result from aneurism of the thoracic aorta or tho abdominal 
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aorta, in the neighborhood of the eoeliae axis. Malignant grpwtis of the 
spine frequently cansp a compression paraplegia. A retroperitoneal sarcoma . 
or the growths oi u.*^dgkiii^8 disease may invade the vertebra*. More com- 
monly the involvement is secondary to cancer of the breast. Of parasites, the 
echinococcus and the cysticercus may occur in the spinal canal. 

Symptoms. — These may be due to changes in the bones, nerves, and cord. 
Many sympl ms are due to compression of the blood-vessels. 

^Vebtebral. — J n malignant diseases and in ajieurism erosion of the bodies 
majf take place without producing deformity of the spine. Fatal haemorrhage 
may' follow erosion of the vertebral artery. In cari(‘s, on the other hand, 
it if the rule to find more or less deformity, amounting often to angular 
curvature. The compression of the eord is rarely if ever the direct result 
of this boiiy kypliosis but is due to thickening of the dura, the presence of 
caseous and inflammatory products between this ineiiibrane and the bodies 
of the vertebne. The spinous processes of the affected vcrtelira'. are tender 
on pressure, and pain follows jarring movements or twisting of the spine. 
There may he extensive tuberculous disease without much deformity, par- 
.tieularly id the cervical region. In the ease of aneurism or tumor pain is 
a constant and agonizing feature. 

Nebve-boot SY.Aii*'r()Mfi. — These result from (‘onipression of the nerve 
roots as they pass out between the vertebrae. In caries, even wlien the disease 
is extensive and iho deformity great, radiating pains from ('om])ression involve- 
ment of the roots are rare. Tains are more common in cancer of the spine 
and may be agonizing. There may lie ai'utely ])ainful areas — the ancpsthesid 
dolorom — in regions of the skin which are aiifcstlietic to tactile and painful 
impressions. The nerve trunks are not tender. Tro])hic disturbances may 
occur, parti(‘ularly lierjios. Tressure on the ventral roots may give rise to 
wasting of the muscles .sii[)plie(l by the affected nerves. This is most notice- 
able in disease of the cervical or lumliar regions. 

(V)i{i) Syaiptoms. — (( i ) Cvrvical Hvgion. — The caries may he between the 
axis and the atlas or lietween the latter and the occ'ipital lione. In such in- 
stances a retro[)liaryngeal abscess may he i)res(*nt, giving rise to diificulty in 
sw'allowing. There may he spasm of the cervical muscles, the head may l)e 
fixed, and movements may be inijmssible or cause groat pain. In a case in 
the ]\roiitrcal Ceneral Hospital movement was liable to he followed by tran- 
sient, instantaneous ])aralysis of all four extremities, owing to compression 
of the cord. Tri one of these attacks the patient died. 

In the lower cervical region there may he signs of interference 'with the 
cilio-spinal centre and dilatation of the pupils. Occasionally there is flushing 
of the face and ear of one side or unilateral sweating. Deformity is not 
so common, but healing may take place with the production of a callus of 
enormous breadth, with com])lete rigidity of the neck. 

(h) Thoracic Tiegion, — The deformity is here more marked and pressure * 
symptoms arc more common. The time of onset of the paralysis varies 
very much. It may lie an early symptom, even before the curvature is 
manifest, and it is noteworthy that Tott first described the disease that 
bears his name as palsy of the louder limbs whi(*h is frequently found to 
accompany a curvature of the spine/’ More commonly the paralysis is late, 
occurring many months after the curvature. The paraplegia is slow in its 
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; the patient at first feels weak in the legs or has^disturhaiide V, 

^ numbness, tingling, pins and needles. The girdle sensatioi 
he marked, or severe pains in the course of the intercostal nerves. The leg#^^ 
are frequently drawn up, sometimes in spasm, the reflex spinal automatism^* " 
Motion is, as a rule, more quickly lost than sensation. The paraplegia is 
usually of the spastic type, with exaggeration of the reflexes. There is an 
extensor plantar response. Bastian’s symptom — abolition of the reflexes-rJ-is 
rarely met with in compression from caries as the transverse nature, of the 
lesion is rarely complete. The paraplegia may persist for months, or even 
more than a year, and recovery still be possible. 

(c) Lumbar Begion. — In the lower dorsal and lumbar regions the symp- 
toms are practically the same, but the sphincter centres are involved and the 
reflexes are not exaggerated. 

(d) Old Leaions of Cord. — Following trauma in Pott’s disease the dura 
may be much thickened, the cord narrowed and embedded in cicatricial tissue. , 

Rapid compression of the cord usually results from fracture or dislocation. 
The extent of injury to the cord is variable, depending on the amount of bone 
injury. Marked compression causes a flaccid paralysis, loss of seflsation and 
reflexes below the lesion and retention of urine followed by incontinence. 
Bladder infe(‘tion and bed-sores are common. The outlook is always serious. 

If there is complete division of the cord, o})eration should iiot be done; if 
there is some function remaining, laminectomy should be done. Operation 
is indicated if the signs show injury of the cauda equina. 

Diagnosis. — The X-ray picture is of first iTn|)ortance. The injection of 
lipoidol into the cisterna magna and by lumbar [)iincture and finding by the 
X-rays the distance to which it spreads is useful in determining the site. 
Caries is by far the most frequent cause of slow comi)r(‘Ssion of the cord, and 
when there are external signs the recognition is easy. There are cases in 
which the exudation in the s])inal canal between the dura and the bone leads 
to compression before there are any signs of caries, and if the root symptoms 
are absent it may be extremely difficult to arrive at a diagnosis. Persistent 
lumbago is a symptom of importance in masked Pott’s disease, particularly 
after injury. Browii-Sequard’s paralysis is more common in tumor and in 
injuries than in caries. Pressure on tlic nerve roots, too, is less frequent 
in caries than in malignant disease. The cervical form of pachymeningitis 
also produces a pressure paralysis. Following removal of the breast for car- 
cinoma, even after long intervals, recurreiue in the vertebrae may cause pres- 
sure on the spinal nerves or on the cord. There may be no local recurrence. 
Neuralgic pains in the neck or back, or in the course of the sciatic, often 
associated with obscure nervous symptoms, suggesting hysteria, may be pres- 
ent for months before any signs of paralysis or of recurrence elsewhere. The 
persistence of the pains and their inhmsify should always arouse suspicion. 
Finally paraplegia may come on, not often with deformity, and the pains 
may be of terrible intensity, well deserving the name paraplegia dolorosa. 

Treatment. — In compression by aneurism or metastatic tumors the con- ^ 
dition is hopeless. In the former the pains are often not very severe, but 
in the later morphia is always necessary. Compression by caries is often ; 
successfully relieved even after the paralysis has persisted for a long period, ‘ 
When caries is recognized early, rest and support to the spine by variouis ^ 
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^aethbds may do much to prevent the onset of jmraplegia* Wheii 'jparalysxs 
was o^lirred, rest with extension gives the best hope of recovery. It is to- 
remembered that restoration may occur after compression of the cord has 
’^iasted ior months^ or even more than a year. Cases have been cured by 
recumbency alone, enforced for weeks or months ; the extradural and inflam- 
matory products are absorbed and the caries heals. In earlier days brilliant 
results were obtained in these cases by suspension, a method introduced by 
J. K, IVfitchell in 1820, and pursued with remarkable success by his son, 
Weir Mitchell. The suspension methods have been superseded by those of 
hyperextension during recumbency with the application of plaster jackets to 
hold the body and spine immovable. Forcible correction of the deformity 
under anaesthesia is not to be recommended. In protracted cases, after these 
methods have been given a fair trial, operation is usually advisable, and has 
in many instances been successful. The occurrence of abscess or a sudden 
increase in deformity with signs of greater pressure indic^ate the need of 
operation. In meningeal tumors a laminectomy should be done. In old 
traumatic lesions oy)evMtion may be indicated for severe nerve-root pains. 
The general treatment of caries is that of tubeniulosis. 


G. DIFFUSE SCLEROSES 

,, General Remarks. — The supporting tissue of the central nervous system 
is* the neuroglia, derived from the ectoderm. The meninges are composed of 
true coiinec^tive tissue derived from the mesoderm, a little of which enters the 
brain and cord with the blood-vessels. The neuroglia i/lays the chief part 
iji pailiologi(iul proc'csses within the central nervous system, but clianges in 
the connective tissue elements may also be important. A convenient division 
of th(* Corel )ro-spij)al scleroses is into degenerative, inflammatory, and develop- 
mental forms. 

TJie dpgcnrrative scleroses comprise tlie largest and most important sub- 
division, in whicli provisioiuiily the following groups may he made: {a) The 
coninion secondary Wallerian degeneration which follows when nerve fibres 
are cut ofl* from tlieir trophic centres; (h) toxic forms, among which may be 
jdaced the scleroses from lead and ergot, and, most important of all, the 
scleroses of the dorsal columns, due in a large proportion of cases to syphilis; 
(f) the sclerosis associated with change in Die smaller arteries and capillaries, 
met with as a senile process in the convolutions. 

The inficommaiory scleroses embrace a less important and less extensive 
group, (‘omprisiiig secondary forms whidi follow irritative inflammation 
ubout tumors, foreign bodies, haunorrhages, and abscess. J’ossibly a similar 
change may follow the primary, acute encephalitis, whicli Strumpell holds is 
the initial lesion in the cortical sclerosis so commonly found post mortem in. 
, infantile hemiplegia. 

The developmeiiial scleroses are believed to be of a purely neurogliar char- 
ac^ter, and embrace the new growl h about the central canal in syringomyelia 
" and, according to French writers, the sclerosis of the dorsal columns in 
' ^-Friedreich’s ataxia. 




S OF 


^iVoUS SYSTEM. " 


MULTIPLE (INSULAR: DISSEMINATED) SC"' -JSIS 




Definition. — A chronic affection of the brain . jordy characterized by 
localized areas in which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alone, more commonly in 
both. 


Etioix)gy. — It is most common in young persons and in females. The 
onset is most often between 15 and 30 years of age. Several members in 
a family may be attacked. It is muc^h less common in tlie United States than 
in Great Britain ; only 91 cases among 12,000 patients (Collins) against 159 
among 25(58 cases in three years at the National Hospital, London. The 
etiology is obscure; trauma, fatigue, cold, exposure, intoxications and infec- 
tions have all ))een mentioned. Syjdiilis plays no part. Many consider some 
form of infection as responsible and spirocha)tes have been described. 

Mojmjjd A:NATOMy. — The sclerotic areas are widely distril)iited through the 
white and gray matter. The patdies are most abundant in the neighborhood 
of the venlric'les, and in the pons, cerebellum, basal ganglia and the medulla. 
The cord may be only slighily involved or then? may be very finany areas 
throughout its length. I'he cervi(*al region is aj)t to be most aff(‘cted. The 
nerve roots and the branches of the caiida equina are often attac’ked. In re- 
cently invaded areas there are infljimmatory areas showing inliltralion with 
mononuclear cells around the blood-vessels with (edema. Degeiw’ration of the 
medullary sheaths occurs, with the persisteru'O for some time of the axis- 
cylinders. There is marked proliferation of the neuroglia, the fibres of wdiic'h 
are denser and firmer. Secondary degeneration, although relatively slight, 
does occur. 

Symptoms. — ^^Vhen the irregular distribution and number of the lesions 
are considered, it is easy to realize Ibaf the clinical nianif(‘stations may show 
a great variety in (diaracter and combination. The early inflammatory and 
vascular lesions may cause temporary disturbance only, so that the symptoms 
are of short duration. The tendeiKT is for the s(‘l(‘rosis to increase so that 
the injury becomes permanent and, therefore, the clinical features l)ecome 
more constant. Two main forms are described; the first (the more frequent) 
shows acute (wacerhat ions at intervals with alternating (piiescent [leriods, and 
the second a progressive course. The onset varies; it may be slow and grad- 
ual or with some sudden ('Oiiditiou which may he tem])orary. Among the 
early manifestations are some disturbance of sensation, dragging of one foot, 
nystagmus, some disturbance of vision, such as diplopia, or of the bladder 
finiction (frequemy, precipitate miidurition, retention, or iii(‘ontincnce). 
There may be weakness of one or both legs, espeeially when fatigu(id, with 
irregular pains and stiffness. There may be transient dimness of vision or 
decrease of acuteness of vision, a ('cntral scotoma, or retrobulbar neuritis. 

As the disease progresses certain features are usually present: (a) Motor 
signs. Weakness in the h^gs and stiffness, usually increased to a spastic para- 
plegia with the signs of a pyramidfil lesion, increase of the deep reflexes, loss 
of the abdominal and cnmnisteric reflexes and an extensor plantar response. 
The gait may be spastic or also ataxic. The arms are usually affected less 
than the legs. 

(b) Volitional or intention tremor. There is no weakness of the arms. 



' ' MULTIPLE SCLEfiOSIS' 

Ittit on attempting ■^v'k up an object there is a trembling or rapid oseilla- ' 
tion. A patient maj »able to .lift even a glass of water to the mouth. The 
tremor may be marked la the legs, and in the head, which shakes as he walks. 
When the patient is roeunilient the muscles may be perfectly quiet. On at- 
tempting to raise the head from the pillow, trembling at once comes on. 
(c) Scanning speech. The words are pronounced slowly and separately, or 
the individual syllables may be accentuated, (d) Nystagmus, rapid and hori- 
zontal, is more common in multiple sclerosis than any other affection of the 
nervous system, (c) Ocular signs. Some of the features have been men- 
tioned. The oc'currence of double vision is important. Optic atrophy is com- 
mon. Pallor of the temjioral half of the disk is often seen. (/) Menial 
changes. These are common in the later stages, shown by defective memory, 
emotional disturbance, and lack of control. Some of these, with vague com- 
plaints for whi('h no basis is found, are often responsible for the common 
error of regarding this disease as hysteria. 

Sensation, is not affe(*ted mark(»dly in the majority of cases. The sphinc- 
ters, as a rule, are unaffe(*ted until the later stages. Vertigo is common, and . 
there may be sudden aj)Oplectiform attacks, such as occur in general paresis. 
Tlie presciK'c of tlie extensor plantar reflex (Babinski's sign) and absence of 
the abdominal reflex(‘s are common. 

The course is variable and the remarkable remissions must be emphasized. 
Some are steadily ])rogressive. In the later stages the patient usually becomes 
helpless from tlie })aralysis ,of the legs, which are often in spastic flexion. 
Sphincter control is lost and bed-sores are frequent. 

l)iA(JXosis. — For the early (iiagnosis three important signs are loss of 
abdominal reflexes, weakness of the abdominal muscles and pallor of the 
temj)oraI sides of the optic disks (L. F. Barker). The history of transient 
disturbances is ini{)oriani, especially diplopia, numbness and weakness. Voli- 
tional tremor, scanning spee(‘h, and nystagmus form a characteristic symptom- 
grouj), but this classical triad is less common than tlie irregular forms which 
easily escajie rec'ogiiition. [’aralysis agitans, neuro-syjiliilis, compression of 
the cord, certain (‘uses of general ])aresis, and hysteria may simulate the dis- 
ease very closely. Of all organic diseases of the nervous system disseminated 
sclerosis in its early stages, is that which is most commonly taken for hysteria 
(Buzzard, Sr.). Tlie points to be relied u])on in tlie differentiation are 
spastic weakness of the legs, pallor of the optic disk, abseiuje of the abdominal 
reflexes, the Babinski sign, nystagmus, bladder disturbances, and the volitional 
tremor. Tlie tremor in hysteria is not volilional but the diseases may (*oexist. 

If in doubt, suspend judgment. I^nilateral cases are recorded. The spinal 
fluid may show^ the colloidal gold curve with a negative Wassermaiiii reacition. 

Pseudo-sclerosis — the Westphall-Striimpell disease — is a rare condition 
simulating multifile s(;l(»rosis and not often distinguished from it during life. 
Mental changes are more pronounced, the tremor is more exaggerated, the 
hystaguuis not always jiresent, and the gait more ataxic. It sets in earlier, 
sometimes in the first decade, and in a majority of the cases no lesions have 
been found })ost mortem. 

The PROGNOSIS is unfavorable. Ultimately, the patient, if not carried off 
by some intercurrent affecition, liecomcs bedridden. In 200 cases the avera^j^ 
duration was twelve years; 3 recovered (Brain well). 



1 Treatment. — No known treatment has any influence on the progiress of 
sclerosis of the brain. Neither the iodides nor mercury have the slightest; 
effect, but a prolonged course of arsenic may bo tried. Energetic treatment 
with arsphenamine is advised by some. Avoidance of fatigue, physical 
mental, is important. In acute stages there should be absolute .rest hut 
otherwise activity, short of fatigue, is advisable. Massage, hot baths .and ; 
muscular re-edu(!ation hel}) some patients. Benefit has resulted from op&ing ^ 
the spinal canal (Elsberg). 

Kiliaxy sclerosis is a term which has been applied to several different 
conditions. CJowers mentions a case in which there were grayish red spots at 
the junction of the white and gray matters, and in which the neuroglia was 
increased. There is also a condition in which, on the surface of the convolu- 
tions, there are small nodular projections, varying from a half to five or more 
millimetres in diameter. 

Diffuse sclerosis may involve an entire hemisphere, or a single lobe, in 
wJiich case tlie term sderose lohaire has been applied to it by the Frencih. It 
is not important in general practice, hut ocrurs most frequently in idiots and 
imbeciles. In extensive cortical sclerosis of one hcmisjdiere the ventricle is 
usually dilated. The sym])toms of this (‘ondition depend upon the region 
affected. There may be a considerable extent of sclerosis without symptoms 
or much mental impairmeufc. In a majority of cases there is hemiplegia or 
diplegia with imbecility or idiocy. 

Tuberose Sclerosis. — Described by Bourneville in feeble-minded children, 
and regarded as a i)athological (curiosity, the researches of Vogt, Wolback, 
Fowler and Dickson and others have shown it to ho a definite type of disease, 
which may sometimes be recognized clinically. Imbecility and epilepsy are 
present, without, as a rule, jiaralysis. Anatomically there are remarkable 
tuberous tumors, embedded in tlie (tortex cerebri, ranging in size from a pea 
to a walnut, white in color, and of a stony hardness. There is an over- 
growth of the neuroglia and of large ganglionic cells. A remarkable pecu- 
liarity, which sometimes enables th(* disease to be recognized, is the occurrence 
of congenital tumors in other organs, heart, kidneys and skin. Adenoma 
sebaceum of the face, small, closely-set growth about the nose and cheeks, 
often with a vascular matrix, is the most common. Itenal tumors were found 
in 19 of 29 cases. 


H. DIFFUSE AND FOCAL DISEASES OF THE 
SPINAL CORD 

I. TOPICAL DIAGNOSIS 

From the symptoms presented by a spinal cord lesion it is possible to, 
determine more or less accurately not only the level but also the transverse 
extent of the segmental involvement. The effects of injury or disease may 
be circumscribed and involve the gray matter of the segment or the tracts 
running through it ; it may be more extensive and involve the cord in a given 
level in its entire transverse extent ; finally, there are cases in which only one 
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lateral half of the cord is implicated- It is well to have a definite ro^tifee to 
j follow in making the examinations, for each factor may be helpful in deter- 
inining the site and character of the lesion- Some of the more important 
^'^oints are the following; (1) subjective sensations/ particularly the char- 
ac^r and seat of pain, if any be present, such as the radiating pains of dorsal 
root compression; (2) the patients attitude, as the position of the arms in 
cervkal lesions, the character of the respiration, whether diaphragmatic, etc-; 
(3)wo/or sympioms, the groups of paralyzed muscles and their electrical 
reaction; (4) the sensory symptoms, including tests for tactual, thermic, and 
painful impressions, for muscle sense, bone sensation, vibration sense, etc.; 
(6) the condition of the reflexes, both the tendon and the skin reflexes as 
well as those of the pupil, the bladder and rectum, etc. ; (C) the surface tem- 
perature and condition of tlie skin, which gives an indication of vaso-motor 
disturbaiK'O. The t4i})]e on ])ages and the figures on pages 928 and 

929 will be useful while making an examination. 

Focal Lesions. — A lesion involving a definite part of the gray matter de- 
stroying the cell bodies of the lower motor neurones and leading to degenera- 
tion of their axis-cylinder ])rocesses, is accompanied by a loss of power to per- 
form certain definite movements. Thus in anterior polio-myelitis the only* 
symptom may be a flaccid paralysis, and the seat of the^ lesion is revealed bj’^ 
the muscles involved. If from injury or disease a lesion involves more than 
the gray matter and, for exami)Ie, if ihe neighboring fibres of the pyramidal 
tract be alTected ihere may l)e in addition a spastic paralysis of the mus- 
cles whose ceniros lie in the' lower levels of the cord. The degree of such a 
paralysis dej)ends u])on the intejisitv of the lesioji of the pyramidal tract and 
may vary from a slight weakness in dorsal liexion of the ankle to an absolute 
paralysis of all the musel(»s below the lesion. Again, if ti;e afferent tracts are 
atfei'ted S(maory symptoms may be added to the motor palsy. There may be 
disturbances of paiji and t<un])erature sense alone or touch also may be af- 
fected. This, however, is rare exc'opt in serious lesions. The upj)(‘r border 
of disturbed sensation often indicates most clearly [he h‘vel of the disease, 
esj)eciallv when this is in the thoracic region where the corresponding level 
of motor y)ara lysis is not easily demonstrat(‘d. It is unusual for cutaneous 
ana'stbesia in organic h‘sioi]S of the (*ord to extend above the level of the sec- 
ond rib and the ti]) of the slioulder, for this represents the low’er border of the 
skin-field of tin* fourth cervical (.see sen.sory charts), and as the chief centre 
for the diaphragm lies in this segment, a lesion at this level sulti(;iently serious 
to cause sensory disturbam*ea would probably occasion motor paralyses as well 
and affect respiration. The demonstrable upper border of the amesthetie field 
may not quite reach that whicli represents the level of the lesion. This is 
duo to the functional overlapping of the segmental skin-fields (Sherrington) 
and applies more to touch than to ])ain and temperature. There is often a 
narrow zone of hyi>er,Tsthesia above the amesthetic region. 

Complete Transverse Lesions. — ^When the transverse lesion is total and 
the lower part of the cord is cut off entirely from above, there is complete 
sensory and motor paralysis to the segmental level of the injury. Certain, 
features are as follows: (1) Total flaccid paralysis of muscles below the level 
of the lesion. (Spastic ])aralysis indicates that the lesion is incomplete.) (2) 

A rapid wasting of the paralyzed muscles with a loss of the faradic excit- 
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Ity. (3) The sphincters lose their tone and there is dribbling of urine, 
(4) There is total anaesthesia to the level of the lesion (the zone of hy|>er- 
a^hesia is rarer). Eiddoch, as a result of the study of cases of complete 
division of the spinal t^ord from war injuries, has shown that under favor- 
able conditions the portion of the cord caudal to the legion not only recovers 
its reflex funcitions but heeoines highly excitable. Thn^^ stages may be rec- 
ognized: (1) A stage of muscular flaccidity, (;i^) a of reflex activity, 

and (3) a stage of gradual failure of the reflex fuiuition. f the isolated por- 
tion of the cord. : 

Unilateral Lesions {Broum-Sequard Paralysis ). — The motor symptoms, 
which follow lesions limited to one lateral half of the (*ross section of the 
spinal cord, are cojilined to one side of the body; they are on the same side 
as the lesion. At the level of the lesion, owing to destruc'tion of cell bodies 
of the lower system of neurones, there will be found ilaccid ])aralysis and 
atrophy of those mus('l(‘s whose (*entres of innervation liaj)|)en to lie at this 
level. Owing to (iegeneration of the pyramidal tract, tin* muscles whose 
centres are at loAV<‘r lev(*ls, are also paralyzed, but they n^tain .their nor- 
mal electrical reactions, become sf)astic, and do not atrophy to/ any great 
degree. 

The sensory symptoms are peculiar. On the side of the lesion correspond- 
ing to the segment or segments of the cord involvcMl tb(‘r(‘ is a zonj of an- 
aesthesia to all forms of sensation. Below tliis there is ]io loss in the pt rception 
of pain, temperature, or touch. Indeed, hypcra‘sth(‘sia has be(Mi < scrilx'd. 
Muscle sense is disturbed, and the ability to af)pr('ciate the size, consistency, 
weight, and shape of an object. On tin* side op])nsite to the l(*sion and nearly 
up to its level there is compleh* loss of ])ercepti()n for pain and tem})erature 
and there may be some dulling of tactih* sense as well. 

The following table, slightly modified from (lOwers. illustrates the dis- 
tribution of these symptoms in a complete semi-lesion of the cord: 


Cord 

Zone of cutaneous hypcrapstliesia. 
Zone of cutaneous anapsthesia. 
LowtT scji^mcnt type of paralysis 
with atrophy. 

Lesion. 



Upper segment typo of paralysis. 
Hyperapsthesia of skin. 

Muscular sense arul alliorl sensa- 
tions impaired. 

Keflex action first lessened and 
then increased. 

Surface temperature raised. 



Muscular jjower normal. 

Loss of seiisihilily of skin to 
pain and temperature. 
‘Muscular sense normal. 

Keflex action normal. 
'J’emperatiirc same as that of 
above lesion. 


It is common in s 3 J'philitic diseases of the cord, tumors and stab-wounds, 
and is not infrequently asso(dated with syringomyelia and hiemorrhagcs into 
the cord. It is only in exceptional cases, of (tourse, that tlie lesion is abso- 
lutely limited to the hemi-section of the cord and the symptoms consequently 
may vary somewhat in degree, f , 
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LeBlong of the Oomifi medoUaris and Oauda equina. — Hhe chief lesions 
of this region are (1) fractures and dislocations, (2) myelitis, (3) tumors, 
(4) gunshot wounds, and (5) neuritis of the nerves of the cauda. 

(1) Con ITS Alonk. — I t may be in the seat of a tumor or a focal myelitis 
or hgpinorriiage, and jt has been damaged in a lumbar puncture. The features 
are characteristic — Valysis of the rectum and bladder, with the ^^riding- 
breeches anaesthesir' ^ of the perineum, scrotum, penis, and postero-internal 
aspects of the thig and absence of the ankle jerk. There is less pain than 
in caudal lesions i i ilie disturbance of sensation is bilateral. 

(2) The EiMCONi’s may be involved alone, leading to degenerative atrophy 
of the. muscles innervated by the sacTal plexus, })articularly the peronei and 
the glutei. “If the l(‘sion be limited to the grey matter of the epiconus, the 
Achilles reflex is abolished, but the knee-jerk (tan be elicited and the sphincters 
remain unaffVu'ted^' (T?arker). 

(.*1) Cauda equina. — An unusual number of cases followed bullet and 
shell wounds in the late war. The picture varies with the level of the lesion, 
from conifdete j)aral3^sis of all the muscles of the legs with anaesthesia, includ- 
ing the genitals, l)ut if ladow the second sacral roots, there is no paralysis of 
the lower limbs, but th(‘re is the tvpmal saddle-shaped anastbesia. The caudal 
lesions are more often unilateral, and tlie neuralgic pains^arc more severe. 

Of tumors of tlic cauda mention must be made of the diffuse giant tumors 
deserihi-^^ by Collins and l<]lsb(‘rg, with W(dl marked caudal and conus symp- 
foms. 1 .ere is also a remarkiij)lc neuritis in whic'h the (*au(lal roots are swollen 
and the ’'crves d(‘g(Mierate(l, in association with a high grade of local arterio- 
sclerosis. Tlie symptoms in the cases reported by Kenncjdy and Elsberg 
were pain, spbineter involvement, and sensory changes in the sacral roots. 


11. AFFECTIONS OF THE BLOOD-VESSELS 

^ I. CONGESTION 

Apart from actual myeditis, we rarely see congestion of the spinal cord, 
and, when we do, it is usually limited eitlier to tin* gray matter or to a definite 
})ortion of the organ. Tlie white matter is rarely found congested, even when 
inflamed! The gray matter often has a reddish ])irik tint, but rarely a deep 
reddish hue, excejd when inyelifis is present. Jf we know little anatomically 
of congesfioii of tln^ cord, we know less cdiiiically, for there are no features in 
any way characteristic of it. 


II. ANEMIA 

So, too, witli this state. There may be extreme grades of anaemia without 
symptoms. There is no reason to suppose fhat such sensations as heaviness 
in the limbs and tinglijig are especially associated wdth anaiinia. 

Profound anaemia follows ligature of the aorta. Within a few moments 
after the a])plication of the ligature paraplegia came on (Herter). Paralysis 
of the sphincters occurredj^but less ra})iclly. Observations made by Halsted 
on occlusion cd' the abclomil^ aorta in dogs showed that paraplegia occurs 



a large percentage of cases, many of which, however, may „ recover as the 
collateral circulation is established. In the fatal cases Gilman found Cxt^sive 
alterations in the cell bodies of the lower part of the cord with degeneratiohSv 
-This is of interest in couiiectioii with the occasional rapid development of a 
paraplegia after j^rofuse hamiorrhage, usually from the stomach or uterus. It 
may come on at oiu^c or at the end of a week or ten days, and is probably 
due , to an anatomical ( Jiaiige in the nerve elements similar to that produced 
in Herter’s experiments. The degeneration of the cord in pernicious anaemia 
has been descril)od. 


IT). EMUOUNM AND THROMBOSIS 

Blocking of the s])inal arteries by emboli rarely occurs. Thrombosis of 
the smaller vessels in ('Oiuiection with endarteritis plays an important part in 
many of the a('ute and chronic changes in the cord. 

TV. ENDARTERITIS 

It is remarkable how frequently in ])ersoiis over fifty the arteries of the 
spinal cord are found s(*lerotic. The following forms may he met with: 
(1) A nodular peri-arieriti« or endarteritis assot'iated with sy]>hilis and some- 
times with gummuta of the meninges; ( 2 ) an arteritis obliterans, with great 
thickening of the intinia and narrowing of the lumen, involving chiefiy the 
medium and larger-sized arteries, ililiary aneurisms or aneurisms of the 
larger vessels are rarely found in the s])inal cord. Attacks of transient para- 
plegia may be due to sT)asm or other (dianges in the v(*ssels of the cord. In the 
remarkable neuritis of the cauda equina described by Kennedy and Elsberg 
there is marked seJerosis of the arteries. 

V. H.EMORRITACE INTO TUE 8PINAL MEMBRANE; ILEMATORACUIIS 

In meningeal ‘^apoplexy,” as it is called, the blood may lie \iv.tween the 
dura mater and the spinal canal — extra-meningeal haemorrhage — or within the 
dura mater — intra-nieiiingeal ha?morrhage. 

Extra-meningeal haemorrhage oc(*urs usually as a result of traumatism. 
The exudation may he extensive without cora])ressioii of the cord. The blood 
comes from the large ])lexuses of veins which may surround the dura. The 
rupture of an aneurism into the spinal canal may j)roduce extensive and rap- 
idly fatal ha?morrhage. 

Intra-meningeal haemorrhage is a less frequent result of trauma, but in 
general is perhaps ratlier more common. It is rarely extensive from causes 
acting directly on the spinal meninges themselves. Scattered haemorrhages 
are not infrequent in the acute infectious fevers, and there may he much ex- 
travasation in malignant small-pox. It may he into the tlieca alone and along 
the spinal nerve roots. Bleeding may oci*ur also in death from convulsive 
disorders, such as epilepsy, tetanus, and strychnia poisoning, and has been re- 
corded with difficult parturition and in purpura. The most extensive haemor- 
rhages occur from rupture of an aneurism at the base of the brain, either of 
the basilar or vertebral artery. In ventricular haemorrhage the blood may pass 



from the fourth ventricle into the spinifl meninges. In cranial fracture/ , 
particuiarly of the base of the skull, the resultant hesmorrhage almost always 
finds its way into the subarachnoid space about the cord and may be demon- 
strated by the withdrawal of bloody fluid by a lumbar puncture. The pro- 
cedure is of considerable diagnostic value. On the other hand, haemorrhage 
into the sj)inul meninges may possibly ascend into the brain. 

Symptoms. — The symptoms in moderate grades may be slight and indef- 
inite. The spinal features suggest lumbar puncture and the nature of the 
fluid, flowing under pressure, determines the presence of ha?morrhage. In the 
non-traumatic cases the InTmorrhage may either come on suddenly or after 
a day or two of uneasy sensations along the spine. As a rule, the onset is 
abrupt, with sharp pain in the back and symptoms of irritation in the course 
of the nerves. There may be muscular spasms, or paralysis may come on 
suddenly, either in the legs alone or both in the legs ajid arms. In some in- 
stances the ])aralysis develops more slowl}'^ and is not (!om])lete. There are no 
signs of cerebral distiirbaiu'e. Tln» (‘linicfil picture varies. If the haemorrhage 
is in the himhar n^gion, tlie logs alone are involved, the reflexes may be abol- 
ished, and file a('tion of the bladder and rectum is impaired. If in the thoracic 
region, there is more or less complete parajilegia, the reflexes are usually re- 
tained, and there are signs of disturbance in the tlio^ac'hj nerves, such as 
girdle sensations, pains, and sometimes eruption of herpes. In the cervical. 
region tlu* arms as well as tlie legs may be iiivolv(‘(i ; there may be difficulty 
in breathing, stifl*n(‘ss of tlif muscles of the neck, and occasionally pupillary 
symjitoms. In a casi' of inniiciiza-pneumonia in the r(*(*ent ejiidemic there was 
bilateral sjiastic rigidity associated with extensive ha'inorrhage into the theca 
spinalis and along tlic‘ norv(‘ roots. There was no free blood in the canal, 
Branson rejiorts two cases, proimhly influenza, \vitli bloody fluid (40-50 c. e.) 
withdrawn under eonsid(‘ral)le pressure. The spinal symptoms w^ere slight 
and both patimits rec'oven'd. 

The diagnosis from Invinorrhage into the cord is made by the signs of irri- 
tation ])repe(ling the paralysis, wdiich is usually less marked, i^ie study of 
th(‘ sj)inat fluid distinguishes it from meningitis. The prognosis depends much 
upon the cause. IJe(' 0 \(‘rv may take ])lace in the traumatic cases and in those 
associated wilh the infec-tious diseases. The ireahneni dejiends largely on the 
cause. Lumbar j)uiictur(' should he repeated as indicated. 

VI. ILKMOUKllACiK IN'IO THE SPINAL CORD; H.EMATOMYELIA 

Most frequently a result of traumatism, intras])inal hamiorrhage is nat- 
urally more common in males and during the active period of life. In some 
cases no cause (*aii he found. Cases have followed cold or exposure; it occurs 
also in tetanus and other convulsive disc^ases, and lurmorrhage may he asso- 
ciated wdth tumors, syringoinyolia or myelitis. A direct injury to the spine 
is by far the most common cause. x\cute flexure of the neck, often without 
fracture or dislocation of the vertebras is the most common form of accident. 
There were many sucdi cases during the w^ar. The level of the lesion, for 
this reason, is most frequently in the lower cervical region. 

Anatomical Condition. — The exteiit of the htemorrhage may vary from 
a small focal extravasation to one which finds its way in columnar faahion 
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it^Bfeimsiaerable distance np and down the cord. The bleeding primanl^^ 
place into the gray matter, and this as a rule suffers most, blit 
rounding medullated tracts may be thinned out and lacerated. V' 

'Symptoms. — As one side of the cord is usually involved more than the. 

. other, the Brown-Scquard syndrome is common. The symptoms are sud- 
den in onset, and leave the patient with hypera?sthesia and a paralysis which 
becomes spastic and is most marked on one side, while anaesthesia, chiefly to 
pain and temperature, is most marked on the opposite side of the body. Often 
a most distressing hypera^sthesia, usually a “pins and needles'^ sensation, 
may be present for many days, but there is rarely any acute pain of the radi- 
ating or root type. As haematomyelia is most frequent in the lower cervical 
region, in addition to the symptoms just mentioned a brachial type of palsy is 
commonly seen, with flaccid and atrophic paralysis of tlie musedes innervated 
from the lowest cervical and first thoracic segments. The luemorrhage may 
. occur in segments farther down the eord, the lumbar enlargement being af- 
fected next in frequency to the lower (*ervical. The segmental level of the 
paralysis necessarily would vary accordingly. 

The condition may prove rapidly fatal, j)artieularly if the extravasation 
is bilateral and extends high enough in the c^ord to involve the centres for 
the diaphragm. More frequently there is a more or loss (complete recovery 
with a residual palsy of the up})er extremity and a i)artial aiucsthesia, corre- 
sponding to the level of the lesion, and some s])asti(*ity of tlie leg. 

Diagnosis. — In the traumatic cases this is comparatively easy, and it is 
important to recognize them, as they are oft(*n necdh'ssly sul)Jeeted to opera- 
tion under the belief that they are instances of acute compression. Myelitis 
and polio-myelitis have to be excluded. The residual synii)t()ms in old cases 
may closely simulate those in syringomyelia. 

Treatment. — ^Absolute rest is important and the patient should be dis- 
turbed as little as possible. Sj)ecial care must be given the skin to prevent 
bed-sores and to the Idadder to prevent cystitis. If lumbar puncture is done 
for diagnosis, the least amount necessary should l)c removc'd. TreV^fment of 
the paralyzed parts sliould not ])e bc^guii for six we^^ks after the haemorrhage, 
when electricity, gentle massage, and passive movenicuts are indicated. 


m. TXTMOBS OF THE SPINAL CORD AND ITS MEMBRANES 

1. SYIUNCOMYKLTA (GLIOMA, GLIOMATOSIS) 

Definition. — A gliosis about the central canal, either forming a local tumor, 
or more often a diffuse growth associated with cavity formations, extending 
lengthwise, and sometimes (;omniuiii(‘atiiig with the central (‘anal. 

Dilatation of the central canal — ^hydromyelus — which must be distin- 
guished from syringomyelia, is met with as a congenital anomaly; only in a 
few instances do the cavity formations of syringomyelia represent the dis- 
tended canal itself. 

Hcnrbid Anatomy. — The lower cervical and upper dorsal regions are the 





ttSttdl seat. There are: (1) either a diffuse glidsis or atune lev^ # 
ft^r from which the growth extends for some inches, causing enlaygemeht '% 
if the cord. (2) Tube-like cavities, extending for a variable distance, usually ' 
in the dorsal aspect and sometimes involving only one cornu. The processes ' 
leading to the formation of the cavities are various, such as hsemorrhage and 
thrombotic degenerations, evidences of which may be present. The wall of 
the tubes may be smooth and lined with ependymal cells. (3) Degenerative 
changes in other parts of the cord due to pressure. 

. Symptoms. — Men are more often affected, 133 of 190 cases collected by 
Schlesinger. The disease begins, as a rule, before the thirtieth year. The 
symptoms vary with the seat and extent of the disease. A typical case be- 
ginning in the lower cervical region presents the following features: (1) Lower 
motor neurone involvement, with a progressive atrophy of the muscles of the 
hands and arms, and sometimes fibrillary tremors, so that the Aran-Duchenne 
disease is suspected. Tlie tv[)ical claw-hand may exist. As the disease pro- i 
grosses, there is degeneration of the pyramidal tracts with a spastic para- 
plegia, so that the j>i(‘ture suggests amyotrophic lateral sclerosis. 

(2) H^isorij cliang(‘s; (a) pains of the nerve-root type, chiefly in the 
arms; (h) the syringomyelif; dissoemlion of semnlion, in which the sense of 
touch is retaijied, while those of heat and of pain are lost. The muscular 
sense is not disiurhed. ''Phe loss of temj)erature sense may be early, and a 
patient’s lingers may be burnt by a cigarette. 

(3) Trophic changes, as (lestru(*tive whitlows, with atrophy of the terminal 
phalanges (Morvan's disease), vaso-motor swelling of the hands, thickening 
of the skill, sweating, and artliropathies, which lattcT occur in about 10 per 
cent, of the (-ases. Wliile this is the common form, there may he no disturb- 
ance of sejisalion for years, only the amyotrophic type of paralysis; there may 
be general aiuesthesia to })ain and temperature, with very little motor disturb- 
ance; and tliere is a form with bilateral spastic diplegia. 

Marked scoliosis may l)c ])rcsont, a feature not easily explained. The 
analgesia and loss of thermic sense are due to involvement of the peri- 
epeJidynial gray matter and the posterior horns. The ta(*tile sensations travel 
in the postcro-lahu'al regions of the cord which are rarely involved. Disturb- 
ance of the cervical sympathetic is common. With higher involvement there 
may be nystagmus, diplopia, or alrojdiy of the tongue. 

The diagnosis is easy in well pronounced cases, hnt when the motor features 
predominate, it may not he possible to distinguish the disease from amyo- 
trophic muscular paralysis. With the wides})read anaesthesia hysteria is simu- 
lated; while the conihination of anivstliesia and loss of the Anger tips may 
suggest leprosy. A cervical rib may give very similar features ; the two con- 
ditions may coexist. In a few instances the gliosis extends to the medulla 
with the producetion of bulbar symptoms. The course is variable and there 
may be no change for long periods. The tendency is to slow progression. 

Treatment. — Care should he taken to avoid injury and local infection 
Active treatment by mercury, given by inuiu'tion, and iodide is advised. X-raj 
exposures over the spine have beem followed by improvement. Laminectaniy 
with drainage of the cavity fluid has been of benefit, but there is danger froto 
an anaesthetic. Cervical j)uncture has been done. 



DiSEAteS OF THE NEKVOTTS SYSTEM ‘ ' '.N' 

II. TUMORS OF THE CORD AND MENINGES - 

.Tumors may be situated within the membranes (intra-dural) and in the 
spinal cord (iiitra-iuediillary) or outside it (extra-medullary). Extra-dural 
tumors usually involve the vertebrae and are commonly metastatic carcinomas. 
The intra-medullary tumors are usually gliomas. A majority are extra-medul- 
lary, and originate on ilu' dura or pia in the ])lood-vessels or on the nerve- 
roots. Sclilesinger's tabulation of 400 (.-ases shows that the growths in order 
of frequency are tubcn'lo, fibroma and syphiloma. Rarer forms are lipoma, 
psammoma, neuroma, myxoma and angioma. A few cases of aneurism and 
echinococ(*us cyst have l)een re})orted. There is an occasional dilluse sar- 
comatous tumor wbicli tejids to s})read up and down. 

Symptoms. — Localizeil persistent paiu, ])erha[)s wdtli occasional re- 
mission in severity is an important and usually tin* first syni])tom. Subjective 
* sensory disturbances folloAv with many varieti(‘s of pariestliesia. The pain, 
due to root involvement, is on the same sid(^ as the lesion, but ])anestliesia, due 
to compression, may be on either or both sides. In some cases with a small 
tumor from tlie ]na or araclinoid on tlie anterior aspect or ])osi(‘rior between 
the nerve roots, pain may be of late occurrence. (1) Irrihtfion — sensory and 
motor. Tressure on the post(*rior roots causes ])ain, unilateral or bilateral, 
at the level of the distribution of the nerves. Hy})era‘slh(‘sia with a sense of 
burning is eonimon. In the cervb'ui region the symjiathetic fibres may be in- 
volved. Only in a few cases are sensory features absent. Motor irritation due 
to pressure on the anterior roots and antero-lateml (‘oluinns t*auses spoii- 
‘ taueous sjiasms of the muscles, rarely of the arms, very often of the legs, 
and they constitute an imjiortant sign. Sinblenly, without tlie jiatient’s 
knowledge, the legs are drawn u}), sonn'tiines in jiaiii, tJie thighs flexed on 
the abdomen, the legs on the tliighs and foot, and esjiecially the big toe on the 
ankle. It is a ndlex of spinal automatism similar to tliat described by Sher- 
rington in the decerebratetl animal. It is the ‘'defensive^' reflex of Babinski, 
but Sliorrington’s term is jireferable. It may l>e exciletl by stimulating the 
skin of the leg or foot, but tlie ini]K)rtant point is the automatic type of the 
reflex and its signitu'ance as a sign of pressure irriiation on the ('ord, at any 
stage early or late of the pro(H*ss. 

(2) Compression . — Aiaestliesja may occur in the region of distribution of 
the nerve-root or roots involved ; atrophy of the muscles may follow^ pn*ssure 
on the anterior roots. Ih'essure on the cord may produce the features of a 
hemi-lesion wdth a Brow'n-Swpiard syudroiiK^ Gradually, art(*r months or even 
years, the compression is comjilete wdth a spastic jiarajilegia and all the fea- 
tures of a spinal automatism. All stages from nervtj-root irritation to a total 
transverse lesion may be followed through a period of months or years. 

The situation of the growth is determined by the root-levels involved, and 
it is to be remembered that the tenden(*y is usually to lot^ate it below tlie actual 
situation. The X-rays are often of great value in determining the nature of 
the pressure, particularly in. excluding disease of the vertebrae. 

Spinal Fluid . — From an extensive study Sprunt and Walker describe two 
forms of xanthrochromia, in one of which the color is due to dissolved haemo- 
globin, the fluid does not coagulate, and the amount of globulin, is small. This 
is more common with brain tumor. In a larger group the fluid is clear yel- ^ 




TO^ICAt dM 


^ coagulates, and has a large amount of glohtilin and no haknogtohm-^; 
\ the so-called Froiii syndrome ; and is a compression sign, associated with the" 

, isolation of a cul-de-sac, in which the fluid stagnates. It suggests spinal tumor 
or intra-dural inflammation. Lumbar puncture may give a clear normal 
fluid. The leucocytes may be increased; the chief interest is the occurrence 
of xanthrochromia. 

Diagnosis. — The order of progress is usually pain, paraesthesia, paralysis. 
Most tumors are lateral. Ventral or ventro-lateral tumors are most likely 
to give indefinite features. J’osterior tumors have root pains and posterior 
column disturbances particularly. In the segment diagnosis the level of the 
sensory change is the most importajit point. When constant and severe root 
pains are assoc iat(Hi witli a ])rogrossive paralysis, the diagnosis may be easily 
made. Caries may cause identical symptoms, but the radiating pains are 
rarely so severe, '(^^rvical meningitis simulates tumor ver}'' closely, and in 
reality produc-es identu-al eflVets, but the slow progress and the bilateral 
character from the oulset may be sullicient to distinguish it. Syphilitic 
meningo-myelitis may resemble tumor and present radiating ])ains, a sense 
of constriction, and progressive ])aralysis. Syringomyelia may give a sim- 
ilar picture. A radiogram may be of aid in case the vertehne are infiltrated 
))y the growth. TJjt* nalure of the tumor can rarely be indi(*ated with pre- 
(‘ision. With a marked syjjliilitic history gumma may be suspected, or, with, 
(‘Oexistiiig tuben-iilous dis('ase, a solitary iubereh;. l^nnors of the cord itself 
cause loss of power and S(nvsation bidow the lesion. Th(‘re may be panesthesia 
before the aiia‘sihesia or j)aius in the legs. Occasionally there is dissociation 
of. sensation wliich is an aid in the diagnosis of extra-niedullary tumors. The 
picture varies gnuitly depending on tlie parts of the cord first and most 
involved. 

Treatment. — It is diilii'idt to say udiich rousc^s tJie greater admiration — 
the brilliant diagnosis of Ihe clinician or the tecliniciue of the jdiysiological sur- 
geon, the combination of wbiidi cnalded Cowers and Horsley to remove, for 
the first time, and willi permanent success, a tumor of the s]>inal cord. The 
report of this t-ase sliould ])e read to his (*lass by every teacher of neurology 
(!Medico-(diir. Soc. Trans., London, LXXl, .1888). In syphiloma recovery is 
jjossible. even after comj)lete |)ara[)legia. Tlie hopeful cases are the isolated 
growths springing from the membranes, and operation has been followed 
by an ever ini'reased perciMitage of recovery. 


I. DIFFUSE AND FOCAL DISEASES OF THE BRAIN 

I. TOPICAL DIAGNOSIS 

In many regions disease may exist without (‘ausing symptoms — ^the so- 
called silent areas. Other areas at onr-e give symptoms. These are the cortical 
motor centres and the associated sensory centres, the speech centres, the centres 
for the special senses, and the tracts wliich connect these cortical areas with 
each other and with otJier paHs of the nervous system. The following it 
brief summary of the effects of lesions from the cortex to the spinal cord^ 
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_ Cerebral Cortex* — (a) Destructive lesions of the motor OQrtex„€»^^s^ij 
in the muscles of the opposite side of the body. The paralysis is af 
. Arrt flaccid, later spastic, the extent depending upon that of the lesion. It 1$^ > 
.apt to be limited to the muscles of the head or of an extremity, giving rise to^ 
the cerebral monoplegias. One group of muscles may be more affected than 
' others, especially in lesions of the highly differentiated area for the^4i||per 
extremity. It is uncommon to find all the muscle groups of an extremity 
equally involved in cortical monoplegia. In small bilateral symmetrical 
lesions monojdegia of the tongue may result witliout paralysis of the face. ' A 
lesion may involve (*entres lyiiig close together or overlapping one another, thus 
producing associated monoplegias — e. g., paralysis of the face and arm, or, 
of the arm and leg, but not of the face and leg without involvement of the 
arm. Very rarely the whole motor (‘ortex is involved, causing paralysis of 
the opposite side — c*ortic*al hemiplegia. 

Adjoining and posterior to the motor area is the region of the cortex in 
which the impulses concerned in general bodily sensation (cutaneous sensi- 
bility, mustde sense, visceral sensations) first arrive (the somaesthetic area). 
Combined with the muscular weakness there is usually some disturbance of 
sensations, })articularly of those of the muscular sense. In lesions of the 
superior parietal lobe the stereognostic sense is very often affected. For ex- 
ample, when a C‘oin or a knife is phu'ed in the hand ol* the affected limb, the 
patient^s eyes being closed, it is not rec'Ognized, owing to inappreeJation of 
the form and consistonee of the objeet, and this even tliough the slightest tic- 
tile stimulus apj)lied to the fingers or surface of the liaiul is felt and may be 
correctly localized. The sense of toiicdi. pain, and tem]>erature may he low- 
ered, but not markedly uiilehs tlio su}>erior and inferior ]>arietal lobules are 
involved in subeorti(*al lesions. T^irjcstliesias and vaso-motor disturbances are 
common a(?compaj!imeiiis of paralyses of cortical origiji. 

(6) Irritative lesions cause localized spasms. The most varied muscle 
groups corresponding to particular movement forms may be picked out. If 
the irritation be sudden and sevc*r(», typical attacks of dacksonian epilepsy may 
occur. These are often })receded and accom])ani‘^d by subjtjctive semsory 
impressions. Tingling or j)ain, or a sense of motion in the part, is often 
the signal symptom (Seguin), and is of aid in deterniining the seat of the 
lesion. 

When lesions are both destructive and irritative,, there are c'ombinations 
of the symptoms produced hy each. For instance, certain muscles may be 
paralyzed, and those represented near them in the cortex may be the seat 
of localized convulsions, or tlie paralyzed limb itself may be at times subject 
to convulsive spasms, or muscles which have l)een eoiivnlsed may , become par- 
alyzed. The close observation of the sequence of tlie symptoms in such cases 
often makes it possibh* to tra(*e the j)rogress of a lesion involving the motor 
cortex. The most frequent ('ause is a developing tumor, though sometimes 
local tliickenings of the nieml)ranes of the brain, small abscesses, ininute 
haemorrhages, or fragments of a fractured skull are responsible. 

Gexitrum semiovale. — l^esions may involve either projection fibres (motor 
or sensory) or association fibres. If the involvement of the motor path causes 
paralysis, this has the distribution of a cortical palsy when the^ lesion is near = 
the cortex, and of a paralysis due to a lesion of the internal capsule when it 




oj>ia~aiid if the lesion is in the left hemisphere, one of the different forms 
of aphasia may accompany the paralysis. 

Two other features may be associated with a cortical or indeed with any 
lesiony^ Neighborhood sympforns are produced by pressure. A tumor may 
canae-disturbance of function in adjacent centres, or interrupt motor or sen- 
sory p4ths. A haemorrhage often causes transient symptoms which clear up 
after the clot shrinks. Transient disturbances of the speech centres and 
temporary involvement of the paths in the internal capsule are common ef- 
fects. Distal symptoms are proclu(*ed in two ways. The pressure of a tumor 
in the frontal lobe may influence the function of the motor centres or a pitui- 
tary growth may afiect far distant parts, with localizing symptoms. 

Shock symptoms (wliich were much studied during the war) arise from' 
functional disturbance of parts distant from the site of the lesion. A blow 
in the head many abolisli the knee-jerk; transient aphasia may be caused by 
a fall on the right side of the head. The loss of consciousness in apoplexy 
may be du^ in part io the shock of the stroke. In the psychic side of war 
this shock action in causing local or widespread loss of function played an 
important role. d(det(‘rioas cfl'ect on neurones or centres far removed 

from the site of the injury is called diaschisis by von IVTonakow. 

Corpus striatum. — Nothing is kjiovvn of the fiin(*tions of the caudate 
nucleus. The progressive lenticular degeneration (Wilson’s disease) is de- ^ 
scHhed among the familial' nervous alfections. The globus pallidus, part of ^ 
the lenticular nucleus, is involved in paralysis agitans and in Iluntington^s , 
chorea (Ihimsay Hunt). 

Corpus callosum. — It may he absent congenitally. Tliough often involved 
ill tumors, characteristic symj)toms are rare. One of special interest has been 
noted by Liepmann in connect ion wdth apraxia. The left half of the brain is 
the dominant partner (as more than 90 jier cent, of persons are right-handed) 
in our manual activities, hut through the fibres of the cor})us callosum it 
has guiding influences on the movements controlled by the right hemisphere. 
Thus a lesion of the left eerehrura above the capsule may cause apraxia of the 
left arm by cutting the callosal fibres tlirough which influences pass from 
the left to the right arm centres. The anomalous features of right hemiplegia 
6r monoplegia wdtli apraxia of the non-paralyzed arm are suggestive of a 
callosal lesion. 

The Thalamus. — Much knowdedge of its function has been obtained by 
a study of local lesions. It is an important sub-station in the sensory path, 
and, as Nothnagel showed, it is the louver reflex centre for the emotional move- 
ments of laughing and crying ; and lesions of this part have long been known 
to be associated wdth athetoid and choreic movements. 

The ihala7nic syndrome consists of: (1) Contra-lateral hemianajsthesia, ^ 
sometimes with severe pains; (2) irregular movements — ataxic, choreic, or' 
athetoid; and, (:5) as the lesion progrcs.ses, bemi-paresis, but the plantar 
reflex may remain flexor. Ijosions of the posterior third may involve the 
optic radiations causing bilateral homonymous hemianopia. Control of the,v 
voluntary movements with loss of the mimic associated movements of the 
lower half of the face in laughing and crying suggests a thalamic lesion. . v 
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ernal Oapsule (Fig. 18).— Through this pass within a rather 
all, or nearly all, of the projection fibres (motor and sensory) which fkVfy 
:<ionnected with the cerebral cortex. It is divided into an anterior limb^ a 
knee, and a posterior limb, the latter consisting of a thalamo-lenticular por?* 
tion (anterior two-thirds) and a retro-lentii'ular portion (posterior third). 
The principal bundle passing through the anterior limb of the capsule is that 
connecting the frontal gyri and the medial bundle in the base of the peduncle 
(crus) with the nuclei of the pons. These fibres are centrifugal, and inner- 
vate chiefly the lower moi.or nuclei governing bilaterally innervated muscles, 
especially of the eyes, head, neck, and prol)al)ly those of the mouth, tongue, 
and larynx. In lower horizontal })lanes these fibres are situated near the knee 
of the capsule. It is the regioji of the knee of the (?a])sule wliich transmits 
especially the fibres passing from the cerebral cortex to the nuclei of the 
facial, hypoglossal, and third nerves. The path wliic'h supplies the nuclei 
governing the muscles used in speech passes tlirough the knee. 

The pyramidal trac't goes through the thalamo-lenticular portion of the 
capsule. The motor fibres are arranged according to definite muscle groups, 
or rather movement forms, those for the movements of the arm lieing anterior 
to those for tlie ]<^g. The nuinber of fibres for a given musele group corre- 
sponds rather to the degree of complexity of llie movements than to the size 
of the muscles concerned. Thus the areas for the fingers and toes are rela- 
tively large. 

The fibres to the soma\sthetic area of the cortex — tliat is, tlioso from the 
oentro-lateral group of nuclei of ilie thalamus and the tegmental radiations — 
carrying impulses (‘OiK^erned in general bodily sensation, jiass ujiward through 
the posterior ]iart of the thalamo-lenticular portioji of tlie caj)sule. Some of 
these fibres pass through the anterior two-tliirds of the i>ost(‘rior limb along- 
side of the fibres of the |)vrainidal tra(*t. 

Through the retro-lenticular portion of the* posterior limb, opposite the 
posterior third of the lateral surface of the thaJaimis, ])ass (1) the fibres carry- 
ing impulses ('oncerued iji tlie sensations of Die opposite visual field (optic 
radiation from the lateral geniculate, body to the visual s(‘nso area in the oc- 
cipital cortex) ; (2) the fibres carrying imjuilsos concerned in auditory sensa- 
tions (radiation from the nuHlial geniculate body lo the auditory sense area 
in the cortex of the temporal lobe); (JJ) the tibros (probably centrifugal) 
connecting the cortex of the tcmifioral lobe with Die nuclei of tlie pons. 

With this preliminary knowledge eoiavniing the internal cajisule, it is not 
difficult to understand the sym])toms which result when it is diseased. 

Since here all the fibres of the upper motor segment, are gatlierod together 
in a compact bundle, a l(*sion in this region is apt to cause complete hemiplegia 
of the opposite side, followed later by contract u res ; and if the lesion involves 
the hinder portion of the posterior limb there is also hemiana'sthesia, including 
even the special senses. As a rule, liowever, lesions of the internal capsule 
do not involve the whole structure. The disease usually affet^ts the anterior 
or posterior portions, and oven in instances in which at first the symptoms 
point to total involvement there is a disappearance often of a large part of 
the phenomena after a short time. Thus, whtni the pyramidal tract is de- 
stroyed (lesion of the thalamo-lenticular jmrtion of the capsule) the arm 
may be affected more than the leg, or vice versa. The facial paralysis, is 




liisualjy. Blight, though if the lesion be well, forward in the capsule 
pf the face and tongue may be marked. ,< 

The bilaterally innervated muscles of the upper face, of mastication^ of \ 
deglutition, j)honation, and of the trunk muscles are very slightly involved. 
The patient can wrinkle the forehead, and close the eye on the affected side, 
but the muscles may be weak, as shown by lessened respiratory movement on 
the paralyzed side. 

Hemi anaesthesia alone without involvement of the motor fibres is rare. 
There is usually also at least partial paralysis of the leg. When the retro- 
lenticular portion of the capsule is destroyed the hemianaesthesia is accom- 
panied by hemianopia, disturbances of hearing, and sometimes of smell and 
taste. The occurrence of hemianaBsthesia with pain, hemichorea, marked 
tremor, or hemiathetosis — thalamic syndromei — after a capsular hemi- 
plegia points to the involvement of the thalamus or of the hypothalamic 
region. 

Charcot and olhers have described cases in which as a result of disease of 
the internal capsule there has been paralysis of the face and leg without in- 
volvement the arm. In such instances the lesion is linear, extending from 
the posterior part of Ihe ajiterior limb of the internal capsule backward and 
lateralward to the Jog n^gion in the posterior limb of the capsule, the region 
for the arm es('aj)ing. 

Capsular lesions when pure are not usually accom])anicd by aphasic symp- 
toms, alexia, or agraplun. A “subcorticar’ motor H[>hasia may result if the 
lesion is ))ilateral, as in psVudo-hulbar paralysis, or if on the left side it is 
so extensive as to destroy llie fibres I'onneeling Broea^s convolution with the 
opposite hemisphere, as well as the jn ramida] fibres on the same side. 

Crura (Cerebral Peduncles). — From this level through the pons, medulla, 
and cord the n])pcr and lower motor segments an' represented, the first by the 
fil)res of the pyramidal tra('ts and by the fibrcwS wlii(!li go from the cortex to 
the nuclei of the (*ere])ral nerves, the latter by the motor nuclei and the nerve 
fibres arising from th(*in. l^esions often affect both motor segments, and pro- 
duce i)ara lysis liaving tlie cliaracterislics of each. Thus a single lesion may 
involve the pyramidal tract and cause a spastic paralysis on the op])Ositc side 
of the body, and aJso involve tlie i)U(*l<;us or the fibres of one of the cerebral 
nerves, and so jirodiicc; a lower segment paralysis on the same side as the 
lesion — crossed paralysis. In the crus the third and fourth cerebral nerves 
run near the pyramidal tract, and a lesion of this region is apt to involve 
them or their nuclei, causing partial paralysis of the muscles of the eye on 
the same side as the lesions, combined with a hemiplegia of the opposite side 
(Weber-Cuhlcr syndrome) (Fig. 15, 3). 

Tlie optic tract also crosses the crus and may he involved, giving hemi- 
anopsia in the opy^osite halves of the visual fields. 

If the tegmentum he tlie seat of a lesion which does not involve the base^ 
of the peduncle (or yies) there may be disturbances of cutaneous and muscular ’ 
sensibilit.y, ataxia, disturbances of hearing, or oculo-motor paralysis. An 
oculo-motor paralysis of one side, accompanied by a hemiataxia of the op?, 
posito side, appears to be especially characteristic of a tegmental lesion (Bene-/, 
dikt^s syndrome). Or there may he with the crossed paralysis the foatuille 4)f ' 
cerebellar ataxia (NothnagcFs syndrome), : 






rous" 


■ qxiadrigitaina.— studies point to the . 

s^^l^ripr colliculus (anterior quadrigeminal body) represents the most 
taut subcortical central organ for the control of the eye-muscle nuclei * 
is supported to a certain extent by clinical evidence. Sight is only slightljr}^ 
if at all, disturbed when the superior colliculus is destroyed. The liupil is V 
usually widened, and the pupillary reaction, both to light and on accommoda- ^ 
tion, interfered with. Apparently actual paralysis of tlie eye muscIe'Moes '^ot . 
occur unless the nucleus of the third nerve ventral to the aqueduct be 
injured. ' 

The inferior colliculus (posterior quadrigeminal body) is an important 
way-station in the auditory conduction-path. A large part of the lateral 
lemniscus ends in its nucleus, and from it emerge medullated fibres wiirch 
pass through the brachium quadrigeminum informs to the medial geniculate 
body. Then ('0 a large bundle runs through the retro-lenticular portion of 
the internal caj)sule to the auditory sense area in the cortex of the temporal 
lobe. In 9 of 19 tumors of this region collected by Weinland there were audi- 
tory disturbances. ^ 

Since the central auditory path of each side receives impulsesi from both 
ears, lesion of the colliculus on one side may dull the hearing on both sides, 
though the 0 ])})osite ear is usually the more d(‘foctive. Lesion of the inferior 
colliculus may he accompanied l>y disturbance of masti('atioii, owing to paral- 
ysis of the descending (mesencephalic) root of the trigeminus. Tl»e fourth 
nerve may also be involved. The ataxia whi(*h sometimes accompanies lesions 
of the corpora quadrigomina is probably to be referred to disturbance in con- 
duction in the medial lemniscus. 

Pons and Medulla oblongata. — Lesions involving the pyramidal tract, to- 
gether with any one of the motor cerebral nerves of this region, cause crossed 
paralysis — hemiplegia allernans A lesion in the lower part of the pons 
causes a lower-segment paralysis of the face on the same side (destruction of 
^the nucleus of the facial nerve or of its root fibres) and a spastic paralysis of 
the arm and leg on the opj)osite si<le (injury to pyramidal tract) (Fig. 15, 4). 
This is referred to as the alternate hemiplegia or the Millard-tiubler type. 
The abducens, the motor i)art of the trigeminus, and the hypoglossiis nerves 
may also be paralyzed in the same manner. When tlie central fibres to the 
nucleus of the hy})oglossus are involved a i)eeulLar form of anarthria results. 

, If the nucleus itself be diseased, swallowing is interfered with. 

When the sensory fibres of the fifth nerve are interrupted, together with 
the sensory tract (the medial lemniscus or fillet) for the rest of the body, 
which has already crossed the middle line, there is a crossed sensory paralysis 
— i. e., disturljed sensation in tlui distribution of the fifth on the side of the 
lesion, and of all the rest of the body on the opposite side — hemiancesthesia 
cruciata. 

A paralysis of the external rectus muscle of one eye and of the internal 
rectus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the al)sen(*e of a “forced position’^ of the eyeballs, is 
highly characteristic of certain lesions of the pons. In su(;h (^ases the in- 
ternal rectus may still be capable of functioning on convergence, or when 
the eye to which it belongs is tested independently of that in which the ex-^ 
ternal rectus is paralyzed This form, known as the Foville type of hemi- 




; . jl^ia is Jound, as. a rule, only when “tiie lesion lies jn Iront 

abducens or involves the nucleus itself, or includes, besides the root 
, ;^bre8 ot the abducens, that portion of the formatio reticularis that lies between 
/them and the fasciculus longitudinalis medialis (von Monakow). The facial 
nerve is often involved in these paralyses. 

Jn lesions of the pons the patient often has a tendency to fall toward the 
side^on which the lesion is, probably on account of implication of the middle 
pe<^de of the cerebellum (brachium pontis). Still more frequent is the 
simple motor hemiataxia consequent upon lesion of the medial lemniscus, and 
perhaps of longitudinal bundles in the formatio reticularis. This is often ac- 
companied by a dissociated sensory disturbamje, pain and temperature being 
affected, while touch remains normal. The muscular sense may also be in- 
volved. Only when the lesion is very extensive are there disturbances of 
hearing (involvement of the lateral lemniscus or corpus trapezoideura). 

^ So small is the space in which important paths and nuclei arc crowded 
that a lesion of the m(‘dulla may involve the motor tract on both sides, caus- 
ing total bilateral paralysis — tetraplegia, usually due to thrombosis or to a 
small htcniorrhage. Or the arm on one side and the leg on the other may 
be involved — hemiplegia cruciata. 

Cerebellum. — As ‘‘the head ganglion of the proprio-oeptive system^^ (Sher- 
ringtoji) to this lesser brain converge the impulses of deep sensibility, and 
from it pass the impulses which control the tone of the muscles and their co-> 
ordination when in action. , The basis of our recent knowledge is in the ex- ^ 
haustive monograph of Luciani, whose conclusions have been confirmed and * 
extended by Horsley and his puf)ils, Babinski, Thomas, and by the experience 
of the late war (Gordon Jlolmes). 

In addition to its influence in maintaining equilibrium, the cerebellum ‘ 
has an important role in regulating and controlling voluntary movements. 
This is concerned with the muscular tone, the direeiioii and measurement of^ 
movements, the niaintenaiu*e of attitudes, and the control of co-ordinated move- 
ments. Hence dislurlmiu'e of ('o-ordi nation, hv])otonia, asthenia, ataxia (cere- 
bellar) and volitiojuil tremor result from diseased conditions. The disturb- 
ance may aflect spe(flal fujK'tioiis. Eanisay Hunt described a condition under 
the designation Dyssurwrfjki cervheUaris proyrossira, or chronic progressive cer- 
ebellar tremor, in which there is a generalized volitional tremor which begins 
locally and gradually jjrogrcsses. There is a progressive degeneration of the ^ 
structures which control and regulate the musitular movements. When at rest 
and with the miiscdes rela\<Ml tlie tremor ceases. Ollier symptoms of cerebellaris 
disease, such as vertigo, disturbance of equilbrium, nystagmus and seizures 
are absent. 

Unilatebal Lesions. — As the functions of each lobe are homolateral, the 
symptoms are on the same side, and are negative not irritative in character. 
They may be grouped as follows (Gordon Holmes) : 

(1) Disturhance of Muscle Tone , — The limbs flop about in an unnatural 
way, and the muscles are soft and flabby. The hypotonia is so marked that 
with very little power the thigh can be flexed on the abdomen and the hejel \ 

, placed on the buttock. In walking the arm swings inertly, and if the fore-^ ' 
arms are held vertically, the wrist on the affected side falls passive in extoine ' 
flexion. ^ , ^ ^ 



Asthenia, especially dwelt upon by Lueiaui, was a feature almost ; 

' Stant in the war cases. It is noted when the patient holds the arias 
stretched or raises a weight, and is w'ell shown by the dynamometer.’’ The 
movements are slow, a delay in initiation and in relaxation. The affected; 
limbs tire easily. \ 

(3) Atnjria . — In direi'tion, force and range, the purposive movement . 
and with the eyes open. ith the arm outstretched, ashad to touch the -a^se 
with the index finger, he will bring it to the chin, and with undue force. 
Ixatural movements may he decomposed (Babinski), e.g., when askedt to ■^oueh 
the knee with the heel, instead of flexing ihigh and leg together, the hip is 
first flexed and then tlie kjiee. This asynergia is due to a la(;k of the proper 
association of agonists, antagonists and fixating muscles. The movements 'hre 
ill measured {dysmeirin) . i)artienlarly quick movements, in both force and 
aim, and not along the sliortest possible line. Tremor may occur in the 
moving limb, sometimes ‘“intention” in ebaraeter, or static, as in slight oscil- 
lations of the liead when at rest ; more chara<‘t eristic is the tremor occurring 
in maintaining an attitude and involuntary movement, to which Luciani hrfs 
given the name AHiasia. 

(4) The Rehound Phenomenon , — With elbows sii])ported the patient pulls 
eacli hand towards Ids mouth against tlie resistance of the observer who holds 
the wrist. If lot go suddeidy, the hand on tlie affected side flies to the moutli 
often with great force, while the other is arrested almost immediately jy the 
antagonists. This is a striking and valuable test. 

(T)) Adiadokoeinesis ^ — In executing alternate* mo\eniejits as in rapid pro- 
nation and supination of the elbow, the homolateral limb moves more slowly, 
less regularly, and tires earlier, and there may bt* adveiititiious movements of 
the fingers. 

(fi) With reriigo the temleiUT is to fall towards the atfected side, but the 
sensation of displacement may be of self or of external objc(*ts. It seems a 
more constant symptom in tumor than in injury. 

(7) 'The Pointing Test (Barany). — Witli closed ey(‘s the patient is asked 
with his extended forefinger to touch the observer’s finger held at some dis- 
tance above the bed, and then as he brings the finger down to the bed and 
slowly up again the finger deviates outw^ardly. 

(8) Attitude and Gait , — The head tends to lie flexed towards the side of 
; the lesion and rotated to the o])posite side; and the body may be concave to 

the side of the lesion. On standing he is shaky and unsteady, and tends to 
fall towards the affected side, often with a feeling as if he were pulled over. 
The attitude may be very striking, the head and trunk inclined to the atfected 
side, the spine concave to it, with the pelvis tilted, the shoulder lifted, the 
trunk rotated and held stiff. There is no llomberg sign. In walking he 
mistrusts the affected leg, wdiich is usually rotated outwards, the foot may be 
dragged or raised unnaturally and brouglit to the floor wdlh a flop. Stum- 
bling towards the affected side, he makes efforts to control the tendency to 
fall. When asked to stop, be can not pull up suddenly. The arm on the 
affected side hangs inertly, without the normal swing. 

(9) Ocular Disturhanves , — In wounds there is early deviation of the eyes 
to the opposite side — or ‘‘skew devialiun,” the bomolateral eye down and in, the • 
other up and out. Fixation nystagmus is the rule in injury, and the oscilla- ' 



i slower and larger when the patient looks to the affected ei^; 

Sr it is due to coexisting labyrinthine lesion is not determined, bOt Wilson 
id ^ifce claim that there are differences, and it is more enduring. 

'"I Among minor features to be mentioned are a slow, ^^sing-song’^ speech, 
^ words are blurred, and the articulation nasal and the end syllables explo- 
si^«. The homolateral reflexes may for a time be absent. As a rule the knee 
jei% is l(?ss brisk, and has a pendulum character. The superficial reflexes 
are pot changed. Sensation in any form is unchanged. 

Ifimteral lesions show di8turl)ances similar to those described above, but 
speech is more disturbed, the muscles of tlie trunk and neck are very hypo- 
tonip,' and naturally when standing the maintenance of equilibrium is much 
mote difficult. The features so characteristic of unilateral lesion are not es- 
sentially changed when the vermis is involved, unless perhaps the tremor is 
more marked. The effects of cortical and niudear lesions do not appear to 
.differ. The war experience does not support the view of special cortical local- 
ization, or of the existence of focal centres for movement in different direc- 
tions (BarAny). The numerous clinical observations confirm Luciani^s con- 
clusions that atonia, asthenia, and astasia form a characteristic cerebellar 
triad. 


II. APHASIA 


Tinder the general terra, aj)hasia — with agnosia and apraxia — is included 
the loss of the memories of the vocal, written, manual and other signs and 
symbols l)y wliich we communicate with our fellows and indicate our knowl- 
edge of the nature and use of things. As in all voluntary movements speech 
requires not only a motor but a sensory apparatus, and we have, as composing 
the speech mechanism, a sensory or receptive part as well as a motor or 
emissive part. Tliose two parts are associated with the higher centres under- 
lying the iiitelle(‘tual process, and are controlled by them. 

The mus(*les wliicli are used in the production of articulate speech are 
many and widfdy distributed; thus, the respiratory muscles of the larynx, 
the pharynx, tlie tongue, the lips, and those which move the jaws are all 
brought into ])lay during speech. These muscles are active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
these comj)aratively sin3j)le movtnnents are represented in the gray matter of 
the lower motor segment in the ])ons, medulla, and .s])inal cord. The asso- 
ciation of neurones upon which these movements depend is made during fetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de- 
veloped and special neurones arc set apart for this purpose. There is, then, 
a re-representation (Hughlings »hickson) of the finer movements of these mus- 
cles in the upper motor segment. They are localized in the central convolu- ^ 
tion about the lower part of the Boland ic fissure. 

This group of movements, which are in part congenital and in part ac- , 
^liiired during the early months of life, is that from which the delicate movar- 
ments of articulate speech are developed. The structures upon which tliejSb^ 
movements depend make the primary or elementary speech mechamst^ 
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cortical centres are in the lower third of the central 
lootii Bides of the braiu. They are bilaterally acting centres, and % 
limited to either one should not produce marked or permanent defi^ta ; 
speech. This is true for the right side, but on the left Broca’s conrolutioh 
is so closely situated that it or its connecting fibres are usually injured at , 
the same time, and aphasia results. The path from the cortical qentres is 
made up of the motor fibres which go to the nuclei of the pons and* medulla* 
and in the internal capsule is situated near the knee. As in the (oorteic, a 
unilateral lesion here causes ojily slight disturbances of speech due to di^ult 
articulation, following weakness of the op])osite side of the face and tc^jguc. 
On the left side, if the lesion is so near the cortex as to involve the s^rcs 
which connect Broca’s convolution with the primary speech mpchanismv^tt6- 
coriical motor aphasia is j)roduced. Bilateral lesions (usually in the internal 
capsule, but at times in the cortex) cause sj>eechlessiies8, with paralysis of the 
muscles of articulation — pseudo-bulbar paralysis. To these speech defects 
Bastian gave the name aphemia and Marie, ajiarthria. 

The lower segment of live i)riniary speech mecdianism is made up of the 
motor nuclei in the im^dulla, etc., and the peripheral nerves arising from 
them. Lesions here, if e.\lensivo enough — as, for instance, in progressive 
bulbar paralysis — may cause spe(‘(*hlessness — anarthria (Bastian) ; but usually 
they are more limited, giving various disturbances of articulation. 

The Auditory Speech Centre. — As the child learns to speak there is devel- 
oped in the cortex of the brain an association of centres which takes control 
of the primary speech mechanism. The cliild is constantly hearing objects 
called by names, and he learns to associate certain sounds with the look, feel, 
taste, etc., of certain tilings. When he hears such a sound he gets a more 
or less clear mental picture, or, in other words, he has developed certain 
auditory memories. These memories of the sounds of words are stored in 
what is called the auditory spcArk centre. This (centre, which in the majority 
of people is the controlling sjieech centre, is situated on the left side in 
right-handed people and on the right side in those who are left-handed. 
The afferent imjiressions arising in the cars reach the transverse gyri of the 
temporal lobes, those from each ear going io both sides of the brain. From 
each of these primary auditory centres impulses are sent to the auditory speech 
centre in the temporal lobe of tlie left homispliere. The exact location of this 
so-called centre is not a(*curately determined, but it is thought to occupy the 
first and perhaps part of the second teinjioral convolutions. Marie denies all 
speech centres, but [)laces the cortical region, which has to do with the intel- 
lectual processes underlying language, rather vaguely in the left temporo- 
parietal lobe. This he designates ‘‘Wernicke’s zone,” a lesion of which alone 
can produce aphasia. The child endeavors, and by repeated efforts learns, to 
make the sounds that he hears, and he first becomes able to repeat words, then 
to speak voluntarily. To do this, he has to learn certain very delicate move- 
ments, and so there is developed a special motor centre for speech in which 
these movements are localized. I* 

The Motor Speech Centre. — This was placed by Broca, and those who im-^ 
mediately followed him, in the posterior part of the left third frontal convolu- 
tion. It is around this — Broca’s centre — that the discussion started by Marie 
has been most heated. Marie and his followers deny that this portion of the 








t^ia has anything to do with speech, and* insist that the 
0hasia is merely a ‘‘combination of aphasia (of which they adznit but one 
f type, that due to lesions of Wernicke’s zone) with anarthria/’ Anarthria they 
think of as a speech disturbance without any intellectual defect, due to a 
Jesion of their lenticular zone, an ill-defined area in the centre of the brain. 

Marie’s position has been much discussed, and many excellent observers 
have come to the rescue of the old view which accepts Broca’s convolution as 
the motor speech centre. The studies of cases of apraxia, which seem to 
have determined a centre in the left frontal lobe for certain purposive move- 
men^, as in the use of objects, gestures, etc., have lent support to the im- 
pormnce of Broca’s convolution. 

The motor speech centres and the corresponding area in the right brain 
are connected either directly by special motor fibres with the bulbar nuclei, 
or, as is more prolrable, indirectly, through the medium of the cortical cen- 
tres of the primary speech mechanism in the lower part of the Eolandic 
region oji both sides. 

The sj)ee(di centres are in (dose connection with the rest of the brain cor- 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the sj)ee(di processes form a large part. Some authors have assumed 
that the several sensory elements which go to make lu concept are brought 
together in a special region of the brain, and liere, as it were, united by a 
name. This is called “the centre for concepts,” or “naming centre” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo- 
sition of such a centre is unnecessary. 

The mechanism which has been described is that whicjh is developed in 
uneducated peoi)le and in children before they have learned to read and write, 
and is of ])rimary importance in all speecdi processes. As the child learns to 
read he associates certain visual impressions with the s])eech memories he has 
acquired, and then adds to his concepts the visual memories of written or 
j)rinted symbols. These memories arc stored in the visual speech centre. ' 

The Visual Speech Centre. — This is placed by nearly all authors in the 
angular aiid sui>ramarginal convolutions on the left side, where it is believed 
visual impressions from both occipital lobes are combined in speech memories. 
Voii Monakow denies such a special centre, but liolds tliat visual speech memo- 
ries are dej)endent upon the dire(;t connection of the general visual centres 
in both occ'i})ital lobes with the speech s})her(^ That speei'h defects result 
from injury to the angular and supramarginal c^on volutions, he admits; but he 
thinks these are due to an interruption of fibre tracts which lie bemeath and 
not to a destru(!ti()n of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. Marie includes this region in 
his Wernicke’s zone. 

In learning to write, the child develops certain deli(*ate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this re(|uires the develojmient of a separate writing 
centre, apart from the general Eolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca’s convolution, is a vexed 
question. Gordinier rec^orded a case of total agraphia, with no senfioiy, or 
motor speech aphasia, in which a tumor occupying the foot of the second leli 
frontal convolution was found at autopsy. Agraphia is a special form of 








tia. The xnorements of writing are learned under the influence, of , 
pressions in association with other speech memories, although there is ! 

{ more direct path, which is used in copying unknown characters. Just as 
: movements of articulate s})occh are constantly under the control ofc. audiTOry 
memories, so are the movements of writing regulated by visual naemories; 
but in this case the otlier s})0(?ch memories are of great importance, . 

With the development of the associations which underlie reading and 
writing, the speech ineclianism may be said to be complete, although its activ- 
ities are capable of practically endless extension, as when music or foreign 
languages are learned. i 

It will be see]] that the cortical speech centres — the speech sphere of the 
French — occu])y the })art of the brain near the Sylvian fissure, and that they 
all receive their Idood from tlie Sylvian artery. S])eaking broadly, the pos- 
terior part of tliis region is se]isory and the anterior is niolor. The sensory 
areas are ]iear the oj)tic radiation and the motor are near the general motor 
tra(*ts, a]id so, with lesions of the posterior ])art, ]iemia]ioj)ia is aj>t to be asso- 
ciated with tile spee('li disturhanc'e while hemiplegia 0(*ciirs with disease of 
the anterior area. Tliese associations often lieJp to distinguish a sensory 
from a motor ajiliasia, but each type has s])ecial cliarac'teristics. 

Auditory Aphasia. — ^lost ]K*ople in mentally recalling words do so by 
means of their anditory s])eech memories — i. e., they think of the sound of 
the words, and, in voluntary sfieech, it is }>rol)al)lc that the will acts on the 
motor centre iii(lire(‘tly through the auditory c(*ntre. This t'enfre is also 
necessary for reading in such ])ersous. There are persons, however, in wdiom 
the mental j)rocessea are carried on hv visual memories, and in these ‘‘visuals'^ 
the visual spee('h cenires takes the predojiiinant j)lace in sp(‘ech usually occu- 
pied by the auditory (‘cntres. 

Complete abolition of all the auditory spec^ch memories l)y destruction of 
the first temporal convolution causes the most extensive* disturbances of speech. 
Such a person is unable to conijirohend sp<»ech, either spoken or yirinted. Vol- 
untary speech is much disturbed, and although at first he imiy talk, his speech 
is nothing hut a jargon of misplaced words, and he soon be(;onies s])e(‘chless. 
Writing is also lost, and he can neither repeat words nor write at dictation. 
He may be able to co])v. 

Lesions are often o]iJy partial, and the resultant disturbance may be simply 
a difliculty in speech due to the loss of nouns or to the trajisposiliori of w^ords 
(paraphasia), the writing showing the same defect. The patient usually 
understands what he hears and r(*a(ls, and can repeat words and write at 
dictation. Basiian called this condition ‘^amnesia verhalis.’^ It may be so 
pronounced that voluntary speech and writing are nearly lost, even when the 
auditory memories can still be aroused by new afferent impressions and he is 
able to understand what is said to him and what he reads. He can usually 
repeat and read aloud. 

The afferent paths, which reach the auditory speech centre from the two 
j)riinary auditory centres, may l>e destroyed. A lesion to do this must be 
in the white matter beneath the first temporal convolution on the left side. 
Such a lesion blocks all auditory impressions coming to the centre, and the , 
patient is not able to understand anything said to him, cannot repeat words or 
write from dictation. As the cortical centres are not disturbed, and the audi- 








sp^ch memories are still present, there is no disturbance o| y 
®peech or writing, and the patient can read perfectly. This is pure word**{| 
^eafness or subcortical sensory aphasia. ' ' 

Visual Aphasia. — Destruction of the visual centre in the angular and ,;. 
7suf)ramatgirial convolutions causes a loss of the visual speech memories, and ‘ 
the, patient is unable to read printed or written characters. He is unable to 
write — agraphia — and he can not copy. His understanding of spoken words 
is good, and voluntary speech is normal or only slightly paraphasic. 

A sub('orti(;al lesion involving the afTerent fibres going to the visual speech 
centre causes pure word -blind ness (subcortical alexia) — i. e., ihere is inability 
to understand written or printed words. Yoluntary speech and writing are 
good. The patient can not read his own writing except by aid of muscle- 
sense impression, in retraidiig the letters, either voluntarily or passively. As- 
sociated with this is always hemianopia. 

Word-deafness and word-blindness are often com}>med, and at times it is 
not only tlie trac^ts tliat (*orinect the iirimarv auditory and visual centres with 
the siieec.h s])heres, ])ut also those which associate them with the other sensory 
centres in the formation of coiice[>ts, tliat are diseased. In this case the patient 
has lost not only his auditory and \isual speech memories, but also all of his 
memories wliich have to do with hearing and sight. He has mind -deafness : 
and inind-hlindiiess — i. e., Ik* is unable to recognize objects when he hears > 
or when ho sees th(*m. Furtlier, there may he a dissociation of all the sensory 
centres from each other orj'rom the liiglier psycdiical cemtre, whicdi is prac- 
tically the same tiling, in which case the j)aticnt is entiredy unable to recog- 
nize objec'ts or use them })roj)er]y — i. e., he has sensory apraxia or agnosia. 

Motor Aphasia. — Lesions of the motor speech zone, possilily in rare cases 
of Brocta’s eoiivolution alone, more commonly of a wider area, cause loss of 
the ])OW(!r of s]»ee(‘h. Thc^ patient may l)c alisolutely dumb, or he may have 
retained one or two words or phrases, whicdi is believed to he due to the activ- 
ity of the corr(*s[H)nding region of the right brain. He will make no elfort to . 
re])eat words. His mind is comparatively clear, and he understands what 
is said to him, hut reads poorly. He has not a elc^ar mc'ntal ])ieture of words. » 
This is tested by asking him to squeeze the oliservt^rs hand or to make expira- 
tory efforts as many times as there arc^ syllables in a well-known name. 

Voluntary writing is usually lost in cortical motor a]diasia, and many 
autliors believe that wriling movements are controlled from this centre. 
Others, who lielieve that tlierc is a sjiecial writing ccMitre, (‘oniend that a lesion ‘ 
strictly limited to the moior spcHK'h ecnirc would not cause agrajdiia, and 
cite cases which seem to support their view, Jf there is much disturbance of 
internal speech, writing must be ijupaired. 

Suhcorliral molar aphasia is described as clue to the destruction of the 
fibres which join Brot'a’s convolution to the primary speech mechanism. 
Lesions whic*h have produced this type of a})hasia have been in the white matr 
ter of the left hemisphere near Broca's (involution. These would be wdthin 
Marie's lenticular zone. There is complete loss of the ])Ower of speech with- 
out any tlistiirl)arK*e of internal speecdi. The patient's mental processes ave . ^ 
not disturl)e(l, and he can wrile perfectly if the hand is not paral^'zed. cV 

Cases of a])liasia are rarely simple, and it is often impossible to 
them accurately. The - problems involved are exc(iedingly complicate!d> ^ i 
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'llbd must not' for a moment su^ose that cases are as straig 

: 'to the various diagrams at first sight appear to indicate. , A majority are 
very complex, but with patience the diagnosis of the different varieties can 
often be worked out. The following tests should be applied, after the pres- 
toee or absence of paralysis has been determined and whether the- patient is 
right- or left-handed: (1) The power of recognizing the nature, .uses, and 
relations of objects — i. c., whether agnosia and apraxia are present or not; 
(2) the power to recall the name of familiar objects seen, smelled, or tasted, 
or of a sound when hoard, or of an of)ject touched; (.3) the power to under- 
stand spoken words; (4) the capability of understanding printed or written 
language; (T)) the power of appreciating and understanding music; (6) the 
power of voluntary speech — in this it is to be noted particularly whether he 
misplaces words or not; (7) the power of reading aloud and of understand- 
ing what he reads; (8) the j)ower to w'rite voluntarily and of reading what 
he has written; (9) the power to copy; (10) the power to write at dictation; 
and (11) the power of repeating words. 

The medico-legal a.^pecls of apluisia are of great importance. No general 
principle can be laid down, but each case must be considered (fti its merits. 
Langdoii, in reviewing the wdiole question, concludes: “Sanity established, 
any legal docuiiient should be recognized when ii can be proved that the 
person making it can understand fully its nature by any receptive channel 
(viz., hearing, vision, or- muscular sense), and can, in addition, express as- 
sent or dissent with cc^rtainty to })roper witnesses, wdiether this expression be 
by spoken S])eech, written speech, or paniomime.’^ 

Prognosis . — In young ])ersons the outlook is good, and the speech is grad- 
ually restored apparently by the development of other i)ortions of the brain. 
The opposite liemisjihere often takes part in this. In adults the condition is 
less hopeful, particularly in complete motor aphasia with right hemiplegia. 
The patient may remain sj)eechless, though ca[)ahle of understanding every- 
thing, and attempts at re-education may he futile. Partial recovery may 
occur, and the patient may be able to lalk, but niis])laces words. In sensory 
aphasia the condition may be only trajisieni, and the different forms rarely 
persist alone without impairment of the ])owers oi expression. 

The education of an aphasic person requires the greatest care and patience, 
particularly if, as often happens, he is emotional and irritable. It is best to 
begin by the use of detached letters, and advfince slowly to words of only one 
syllabic. Cliildren often make rapid progress, hut in adults failure is only 
too frequent, even aft(*r the most painstaking efloris. In right-sided hemi- 
plegia with aphasia the patient may be taught to write with the left hand. 


m. AFFECTIONS OF THE BLOOD-VESSELS 

I. ARTERJO-SCLEROSIS— CEREBRAL FEATURES 

(1) Transient Paralysis. — ^With high blood pressure and sclerotic vessels 
attacks of aphasia, monoplegia and hemiplegia occur, with the following char- 
acters: they are transient, leave no permanent damage, and recur. Pure 
cases of motor aphasia are met with — a twelve to twenty-four hour inability 




^^ipeak, without any mental disturbance^ MoapplejiA of ^ 

Mik the face, is more common than hemiplegia. A patient may liave scor^^^ 
of attacks over many years' They are often associated with increased bloodi 
pressure and headache. Numbness and tingling or twitching of the angle of 
^the mputh or the hand may precede an attack. One patient had transient 
hemiaxiopia. Sndden paraplegia may come on and last part of a day. Com-, 
^ing down the gangway of a steamer, a friend who had had many attacks of 
monoplegia suddenly lost power in the legs, and had to be carried. He could 
walk next day. Another dropped in the street, and when seen twelve hours 
later, the paralysis was just disappearing and the reflexes obtainable. These 
are not attacks of intermittent claudication. The possible influence of in- 
creased concentration or viscosity of the blood, as from vomiting or diarrhceaj, 
should be considered. It may also have an influence in apoplexy. It is im- 
portant to prevent dehydration in old persons. Inman has emphasized the 
importance of slowing of the cerebral circulation in explaining the temporaiy 
disturbances in arierio-sclerosis and as also favoring thrombosis. He warns 
against fatigue and suggests exercises, with the patient lying down, especially 
of the abdominal muscles to aid the splanchnic circulation. 

(2) Convulsions may occur with the above attacks or independently. 
The attack rarely has the graded features of true epilepsy, but there are wide- 
spread clonic movements, with unconsciousness for a few minutes to an hour. 
There may be daily attacks and transient paralysis may follow on aphasia. 
Tlic general condition may remain good and the mental state undamaged. 

(3) Psychical Changes. — Following a convulsion, the patient may be 
dazed and ‘‘not lumself” for some hours. A remarkable feature in many cases 
is the retention of exceptional mental vigor. A transient mental outburst 
may replace, as it were, the motor attack. One subject of innumerable mono- 
plegias would wMken at night, light the candle, stamp about the room, tear 
up books and pajiers, all the time talking to himself. He would know noth- 
ing about it in the morning. Similar outbursts occurred in the day. Or a 
transient cloud may pass over the mind l)efore the onset of hemiplegia. Re- 
turning from a game ol‘ golf, a man did not know his house or recognize his 
wife and surroundings. After a good night^s rest he woke with weakness of 
the right side and c'onfusion of speech which had gone by the evening. 

As tlic disease progresses, the mental state may fail, but in contradistinc- 
tion to the jiresenile and senile types of dementia, many of these patients keep 
a clear mind to the end, and there are none of the features of Biiiswanger^s 
dementia presenilis or of Alzheimer^s disease. An explanation of these at- 
tacks is not easy. Their frequency and the rapid restoration of function rule 
out destructive lesions. Possibly they are due to spasm of the arteries and 
a temporary ischaemia, a view strongly supported by similar attacks in Ray- 
naud’s disease, or to a temporary oedema. 

Clinically there are three groups of cases: (1) The arterio-sclerosis of 
middle-aged men; (2) the senile form; and (3) special presenile forms, 

(1) ARTERTO-scLEitosTS (see p. 800 under diseases of the arteries). 

(2) Senile Arterio-sclerosis.— O ld age is largely a question of the blood 
vessels, but the wear and tear of life affects different parts in different peiji 
sons. With the progressive weakening of the mental powers as age 
widespread changes in the arteries, both basal and cortical, are 



OF sYsirfiM" '"r:-'-:'';:!'r'/"'': 

a qucBtion of the petrol-tank — ^tbe blood supply — but the whole ma** 
is worn out. A real lueiital vigor may exist with advanced arterlo- 
■>icieroeis. A man of sixty in full practice at tlje bar died suddenly of angina 
pectoris. The basal arteries were pipe-stems, and the smaller cortical vessels 
: creaked under the knife ! 

In a normal old age the convolutions waste, the pigment granules and the 
lime-salts increase, the inenijigi‘s become cloudy, llie (*ortical arteries thicken^ 
the glia in the gray matter increase's particailarly about the smaller vessels, 
and there are tlie areas of atroydjy, as des(‘riln*d by i\Iario, Peck and others. 
With these organic changes tlie mental grip fails, the m(*mory weakens, the 
emotions are less under control, and year by year in a slow ])roeess of devo- 
lution the last stage of all is rea(*1i(‘d, soc'ond ('bildliood — babyhood rather — as 
the man ends as he l)egan, with only a vegetative system. 

This ]iap])y, Tiormal })ro(H‘Ss with “mild gradations of de(*ay,^^ rec^ognized 
by all excjept the senile liimself, l)ears out Plato's di('tum that “old age is an 
easy death. Put it may la* far otherwise, and “the evening of lilV may be 
a stormy and nnhap[)y period.’' The ])ecnliariiies of the individual become 
more marked ajid to an unpleasant degn't* ; la* becomes cgotistical,#emotional 
and siisj)icions, or careless in the minor proprietic'S of life and intensely selfish. 
The most ])atheti(‘ of martyrdoms are the jniseri(‘s (*ndured by childrt‘n in the 
unrequited, unaf)preciated de\o1iou to an irritahh*, (‘gotist ical, self-centred 
senile parent. But tl)e pity of it is that the worst troiihh's may not lx* intensi- 
llcatioii of any ])ersonal jx'enliarit i(*s, hut terrihle pervc'rsions of chara(*ter of 
■a distressing iiature. The man of active usi‘ful life may lx* depn'ssed to dis- 
traction by the thoughts of the failure he has h(*(*n; the godly man is worriexl 
over his lost soul; the moral t(*a('h(‘r and saintly soul may Ixx'Ome a leeher; 
or the loving affectionate hnshand a brutal tyrant. 

3. SpJicjAii '^J’yi'KS. — While in normal old age there is nothing lo(*al, on 
the other hand, the senility may he chietly local and atfect the brain at a 
eomparati\e]y early ag(*. ^J’he <*hang(*s arc usually thos(* of normal old ago, 
and associated with loss of judgment, emotional p(r\(‘r<ions, riiid progressive 
mental inipairm(*nt- Tlx? cardio-vascular and rejial coiidii ions play an im- 
portant role in these cases (Southard). A'arious forms hav(' he(*n (hsm’ilx'd, — 
the preshyophrctiia of Wernide— characteriz(‘d by “marked dislurhances of 
the recording faculty, with retention for a lotjg time of orderly thought and 
judgment . . . and t<*ndency to corifahiiJat ion'^ (Barker). IWnswanger's 
dementia prcjicnill'^ begins between tlx* ag(*s of -10 and r>0, with Joss of mem- 
ory, apathy, etc., without syphilis or tlx* somati(‘ featun* of (jrurral paresis. 
Alzheimer's diseas(* is a slow (h*mentia with fo(*al symjjtonis, aphasia and 
apraxia, ajxl in ad<lition to tlx* regressive (diangc's in tlx* vessc'ls and glia, a 
peculiar condition of the ix-uro-tihrils. Southard and Alford (‘ailed attention 
to a grou]) of senile (hmieiitias (Jt of B3 cases spc'cdally studied) of obscure 
etiology, which do not conx* in these tyja's as the vi'ssels are not sederotic and 
the convolutions are not atrophied. 

II. TIYPElLTSAriA AND AN.EMIA 

Less and less stress is now laid on these conditions. The s 5 ^mptoms usually 
referred to active hyperamiia in the infectious diseases, or in association with 
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hypertrophy of the heart accompanying disease of the kidney, are due W. 
the action of toxic agents rather than to changes in the circulation. 

Aftwtnid. — Th(3 anatomical condition of the brain is very striking. The 
membranes are pale, only the large veins are full, the small vessels over the 
gyri aVc empty, and an iiiuisual amount of cerebro-spinal fluid is present. On 
sec^tioii both the gray and white matter look extremely pale and the cut sur- 
face is moist. Very few piincia vmrulom are seen. 

’ Sympfoms. — offe.cls of snddeji anamiui of tlie brain are well illustrated 
by the ordinary fainting lit. When the symptoms are the result of haemor- 
rhage, there are drowsiness and giddijiess; flashes of light, dark spots before 
the eyes, atid noises in the ears; the respiration becomes hurried; the skin is 
cool and covered with sweat; the pupils are dilated, there may he vomiting, 
headac'he, or deliriinn, and gradually, if the hleediiig continues, consciousness 
is lost and d(‘ath may occur with convulsions. In the more chronic forms, 
such as result frojn anicinia, a condition of irritable woakn(\ss results. Mental 
effort is dillicult, Ihe sliglilcst irritation is followed by uiiduei excitement, the 
pfitient corn])lains of giddiiu'ss and noises in the ears, or tliere may be lial- 
lucinatiojis or delirium. Tliese symjdojiis occur in an extreme grade as a 
result of i»rolonged starvation, and a similar condition is seen in cert^iin cases 
of arterio-seJerosis. wlieii tlie brain is ])Oorly nourished.* 

An ijit ('rest i Jig set of syinplouis, to which tluj term hydrrncephaloid was 
applied by Mar.'-hall Hall, occurs in the aiuemia and debility produced by 
proloiigt'd (liarj’lid'a in cliildn'ii. The child is in a semi-comatose condition 
with the ('ves ojK'ii, the pufiils (‘oniracted, and tlie fontjinelle deprc'ssed. In 
lh(^ earlier jieriod there' may he (onvulsionr Tlu' ('oma may gradually deepen, 
the ])U[)il.s hei'ome dilated, and then' may he si rahisu'us and even reaction 
of the head, symptoms which closely simulate those of basilar inerdngitis. 


JIT. aCDEMA OK TliK BUAIN 

Whether it occairs as a eliiiieal entity is doubtful. As a sec'OiidarY process 
it octuirs under the following conditions; In giuieral atrophy of the couvo- 
lutiojis, in which ease tla' <cdema is n^preseuted by an increase in the cerebro- 
spinal fluid and in that of tlie meshes of the })ia. In (‘Xtn'nie venous dilata- 
tion from obstnndion, as in mitral stenosis or tumors, then* may be cou- 
gt'stive ORd(‘nia. in whieli, in addition to great tilling of the hlood-vess(3ls, the 
substaiu'e of ihe lirain itself is unusually moist. The most a(*ute oedema 
is a lo(*al f)r( 3 ('ess found around tumors and al)S(‘esses. The symptoms of com- 
pn^ssion follow ijig concussion or contusion, as shown by (\annon, arc fre- 
quently aftrihutahlc to cen*hral a'dema due to c'hange in osmotic pressure. An 
intense infiltration, local or general, may occur in m'plirilis, and to it c(*rtain 
of the ur{rmi(* symptoms may be due. There is a form, termed “wet brain,^^ 
found in alcoliolics. 

Anatomical Changes. — These arc not unlike those of anaunia. When the 
mdema follows progressive atrophy, tlu^ fluid is eliiefly within and beneath: 
the memliraries. Tlie lira in sulistancc is anjvmic and moist and has a wet, 
glistening appearance, which is very characteristic. Tri some instances the 
oedema is more intense and local, and the brain anbstanco may look infiltrated: 
with fluid. TIic amount of fluid in the ventricles is usually increased. ' 
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•The symptoms are in great part those of lessened hlood 
are not well defined. Some of the cerebral features of ursemia 
' ^pbnd upon it. Cases have been reported in which unilateral convulsio^ ' 

' ibr paralysis have occurred in connection with chronic nephritis, and in which . 
the i^ndition appeared to be associated with oedema of the brain. The^bldfet ^ 
writers laid great stress upon an apoplexia serosa, which may really’ have 
been a general oedema of the brain. Some of the cases of transient paralysis* 
or aphasia may be caused by oedema. ^ 

Treatment.’ — Associated conditions require the proper treatment. Lundiar 
puncture is indicated and should be repeated when necessary. The bowels 
^ should be freely moved by salines. In the ''wet brain'" of alcoholism ergot in 
full doses is useful. 


IV. CEREBRAL H.EM( )RRn A(JK 


The bleeding may come from branches of cither of the two great groups 
of cerebral vessels — the baml, comprising the circh^ of Willis and the central 
, arteries passing from it and from the first portion of the (‘erehral afteries, or 
the cortical group, the anterior, middle, and the posterior (-erehral vessels. In 
a majority of the cases tlie haemorrhage is from the central branches, more 
particularly from those which are given off by the middle cerebral arteries in 
the anterior perforated spacjes, ami which supply the cori>ora striata and in- 
ternal capsules. One of the largest of these l)ranches which passes to the 
third division of the lenticular nucleus and to the anterior })art of the internal 
capsule, the lenticulo-siriate artery, is so frequently involved in haemorrhage 
that it was called by Charcot the artery of cerebral haemorrhage. Haemor- 
rhages from this and from the lenticulo-thalarnic artery include more than 
60 per cent, of all cerebral haemorrhages. The bleeding may be into the 
substance of the brain, to which alone the term cerebral aj)oplexy is applied, or 
into the membranes, in which case it is termed meningeal haemorrhage; 
both are usually iiicludced under the terms intracranial or cerebral hnemor- 
rliage. 

Etiology. — High blood pressure and arterial disease in persons over forty 
years of age are the main factors. 

Age. — After thirty the liability increases with each decade. It may be 
congenital as in the child of a woman dead of typhoid fever at the dohns 
Hopkins Hospital. It occasionally oc(*urs in cljildren from rupture of a small 
aneurism, but before the age of thirty it is very uncommon. In an analysis 
of the United States (Vnsus Rej)ort. H. M. Thomas found the increase com- 
mon in the 7th and 8th decades. Of 154 cases at St. Bartholomew's Hospital 
traceable to arterial changes there was no case under thirty ; the maximum for 
both sexes was at the fifty-sixth year. After sixty the numbers appear to 
decline, but if ^‘due correction is made for the age-distribution of a popula- 
tion, the liability of the individual to this form of death increases steadily up 
to old age'’ (F. W. Andrewes). Before the fifth decwle haHinorrhage is rare; 
then in the fifth and sixth dec^ades cases progressively increase in number. 

Sex. — There is a marked preponderance of males. 

Eace.— rln the United States the death rate from apoplexy in the Beport 
of 19^0 was 809 per million population, in England and Wales in 1928 the 




deftthfl from apoplexy were 706 per million living- Both apoplexy and paral- 
ysis seem to he much more prevalent among the negroes. 

Heredity. — ^Formerly thought to be a very important factor, hereditj 
influenc‘efi the incidence in rendering members of families in which the blood 
vessels d.egenerate early more liable to cerebral hemorrhage. What was known 
as the .apoplectic habitus, or build, is still spoken of, by which we mean a 
staut, plkl)orie person of medium size with a short neck. 

Spkoul Factors. —Individuals \^i1h progressive renal disease and consecu- 
tive irlerio-sclerosis and hvf)ertrophy of the h(*art are parti(*ularly liable to 
cerebral haemorrhage. Alcohol, immoderate eating, prolonged muscular exer- 
tion, syphilis, and gout are antecedents in many cases. Endocarditis may lead 
indirectly to aiiojilexy by cauwiig embolism and aneurism of the vessels of 
the brain. Ilamorrhage may occur with new growths. (.V'rebral hspmorrhage 
occurs 0 (casionally in the specific fevers and with profound alterations of the 
blood as in leukirmia. 

The actual e\citing cause is not always evident. The attacks may be sud- 
den without any ])reliminary symptoms. In other instances straining efforts 
or overactiolri of the heart may cause a rupture. Som(‘ cases occur during 
sleep or follow sliglit trauma. The records of University (^ollege Hospital 
analyzed by Ernest fJones indicate that in none of 123^ cases did the attack 
come on through c\(*essive bodily effort. 

Morbid Anatomy. — Dirkt (’'iianofs. — The lesions are almost invariably 
in tlie cerebral arteries, in which the following changes may load to it: 

(^0 The rupture of miliar> aneurisms is a common cause of cerebral 
hirmorrhage. They o('cur most frequently on the c(*iitral arteries, but also 
on the smaller branches of tfie cortical xesstls. Dn section of tlie brain they 
mav l)e seen as locali/cd, .small dark bodies, aliout the . ize of a pin’s head. 
Sometimes they are seen in niimhers upon the arteries when withdrawn from 
the aiit(*nor jierforated sjiaces. In ajiojilexy after the fortieth year if sought 
for they are ran'ly missed. 

(/;) Aneurism of the branches of the circle of Willis. These are by no 
means uiicoinnioii, and will be considered subsequently. 

(c) Endarteritis and periarteritis in tli<» cerebral vessels most commonly 
lead to hamorrbage by the production of aneurisms, either miliary or coarse. 
There are iihstaiices in which the most earcd'ul search fails to reveal anything 
but diffuse degeneration ol the cerebral vessels. 

(d) Whetlic*!’ Invinorrhage ever occurs by diaprdcftis without actual rupture 
is doubtful. l*ossiI)ly it docs in jiurjmra. 

(c) In {MTsons ovct sixty the Jiemiplegia may depend upon small areas of 
softening in the gray matter — the lacuviv of Marie — varying in size from a 
pin’s head to a pea or a small bean, grayish red in tint. The lenticular nucleus 
is particularly apt to be involved. The blood-vessels are always diseased. 

Tlie Inemorrliage may be meningeal, cerebral, or intraventricular. 

Meningeal hermorrhage may be outside the dura, between dura and arach- 
noid, or between the arac^hiioid and the pia mater. The following are the 
chief causes: Fracture of the skull, in wdiich case the blood usually comes 
from the lacerated meningeal vessels, sometimes from the torn sinuses. In 
these cases the blood is usually outside the dura or between it and the arach- 
noid. The next most frequent cause is rupture of aueurisms on the larger 




! vessels. The blood is usually subarachnoid. An intracerebral hsemor- 
may burst into the menijiges. A special form of meningeal haemorrhaj^ 
.f is found in the new-born, assotiated with injury during birth. And lastly, 

" ' meningeal haemorrhage may occur in the coiistitiitional diseases and fevers. - 
" The blood may be in a large quantity at the base and may extend into 
the cord or upon the cortex. Owing to the greater frequency of aneurisms 
in the middle cerebral vessels, tiie Sylvian fissures are often distended with 
blood. 

Inlraccrebrnl luvmorrhage is most frequent in the neighborhood of the cor- 
pus striatum, ])arii(‘ularly toward the outer section of the lenticular nucleus. 
The hjemorrliage may he small and limited to the lenticular body, the thala- 
mus, and the internal caj)sulc, or it may extend to the insula. Ha?morrhages 
confined to the white matter — tlie centrum semiovale — are rare. Localized 
bleeding may 0(*cur in ihe (Tura or in the poiivS. Haemorrhage into the cere- 
bellum usually ('omes from the su])erior (cerebellar arlery. The extravasation 
may be limited to the substajice or may rupture into the fourth vcmtricle. 

Ventricular Haemorrhage. — 'Phis is rarely primary, coming from the V(is- 
sels of the plexuses or of the walls. IMore often it is secondary', following 
"^htemorrhage into the cerebral substaiK'C. It is not infr(‘quent in early life 
and may occur during birth. Of 94 cases collect('d by Kdward Sanders, 7 
occurred during the first year, and Id under the twenti('th year. In adults 
it is almost always caused by rupture of a vessid in the neighborhood of the 
caudate nucleus. The blood may be found in one ventricle only, but more 
commonly it is in both lateral ventricles, and may pass into the third ventricle 
and through the aquedu(*t of Sylvius into tb(' fourth vtmtriide, forming a 
complete mould in blood of the vcmtric'ular system. In these cases the clinical 
.picture may be that of *'apo]ife.rie fondroijante:' 

Multiple Jlwworrhages, — Of non-traumatic cas(.‘S at the (^ook County 

Hospital there were 28 with dis(‘rete mult if de haunorrhages. The most com- 
mon form is hrpinorrhage into the basal ganglia and into the ]>ons; the next, 
bilateral basal luemorrhage. In th(» brain (*ompr(‘ssion following haunorrhage, 

' the blood ])ressure rises: this iiuTeased intracranial tension is doubtless the 
, cause of rupture in otlu'r vesstds weakened by disease*. The pontine arteries 
seem specially sus('eptibl(*, as the small terminal v(‘ssf*ls come off at right 
angles to a very large trunk (Phyllis Gree nacre). 

ScrBSKQUKNT (hiA\(n:s. — If the hamiorrhage is of any extent there is com- 
pression of the brain, which, with a secondary cedema, may play a part in 
causing coma. The blood gradually changes in color, and ultimately the 
hflcmoglobin is (*on verted into haunatoidiji. Inflammation oc^c'urs about the 
area, limiting it, and ultimately a definite wall may he produ(;ed, inclosing 
a cyst with fluid contents. In other instaiu'cs a cyst is not formed, hut the 
connective tissue })roliferat(^s and leaves a pignumted S(^a^. In meningeal 
haemorrhage th# effused blood may he gradually absorbed and leave only a 
staining of the membranes. In other cases, particularly in infants, when the 
effusion is cortical and abundant, there may he localized wasting of the con- 
volutions and the production of a cyst in the meninges. Possibly porencephaly 
may arise in this way. Secondary dc'generation follows, involving various 
tracts according to the location of the hjemorrhage and the damage done by 
it to nerve cells or their medullatcd axones. 



. APFKCTJONS OP TttH iig^ 

Symptoms* — Pkjmary. — P remonitory indications are rare. As a mis, tlte * 
patient is seize<l while in full health or in the performance of some every 
(lay ai'tion, oc*(*asionally an action requiring strain or extra exertion. There 
may he headache, sensations of numbness or tingling or pains in the limbs, 
or even choreiform movements in the muscles of the opposite side, the so- 
called preheniiplegie cliorea. Tn oth(‘r cas(»s temporary disturbances of vision 
and of associated movements of the eye-mnscles have been noted, but none of 
the ])rodromatH of apoplexy (the so-called ‘Varnings^') are characteristic. 
Transient ajihasia or monoplegia may pnvede tin* attack. The onset may be 
witli sudden Joss of conaidousncss and comphde relaxation of the extremities. 
In such instances tlie name apopirriic stroke is particularly a])j)ropriate. In 
other cases it is more gradual and the loss of consciousness may not occur for 
a few minutes after tlfe yiatient has fallen, or after the jiaralysis of the limbs 
is manifest. In the 1yj)i('al a]>oplectic attack the condition is as follows: 
There is deep uni'Oiisi'iousiK^ss ; the jiatient can not be roused. The face is 
injected, sometimes cYanoti(', or of an ashen gray hue. The pupils vary; usu- 
allv they an* dilated, soimdimes unequal, and always, in dee]) coma, inactive* 
If the iuemorrhage he so kx'ated that it (*an irritate tlie nucleus of the third 
nerv(‘ the pupils are contracted ( haunorrliages into the pons or ventricles)* 
'Pile respiration^ are slow, noisy, and a(*(‘om[)anie(l with stertor. Sometimes 
dievne-Stokes rhvthm niav he present. The (*l\est movements on the para- 
lyzed side nun )>e restricted, in rare instances on the opposite side. The 
(luH'kh are often blown out during expiration, with s])luttering of the lips* 
The ])uKe usuallv full, ^low, and of increased tension. The temperature 
may lie normal, but is ofi(*n subnormal, and, as in a ease r<‘])orte(l by Bastian, 
may sink below In basal liiemorrhage the tein])(*ratnrp, on the other hand, 

may he higli. The nrine and fa»(‘es an* usually jiassed involuntarily. Con- 
vulsions are not eonmion. It may he (hnieiilt to decide whether the condition 
ih apoplexy associated VNith hemijilegia or sudden coma from other causes. 
An indication of lunnijilegia may be discovered in the (lilVerence in the tonus 
of tlie muscles on the tv\o sides. If the arm or the leg is lifted, it drops “dead^* 
on the atVected side, while on the other it falls more slowly. The lack of 
muscular tone* of the jiarahzed liml) may he (lett*rmined by insjiection; the 
muscle mass of tly thigh ads like a semi-fluid sac and lakes the shape deter- 
mined by gravity. In a patient Iving or silting on a lirm sup]>ort, the thigh 
of the ])aralyzc^(l limb is liroadened or flatt(*iicMl, while that on the normal 
side has a more roundcnl contour. Jfigidity may he pnwiit, es])e('ially in some 
cases of middle* meningeal lueniorrhagc. In watching the movements of the 
facial muscles in the stertorous respiration it vvdll lie seen that on the para- 
lyzed side the relaxation jiermits the cheek to b(* blown out in a more marked 
manner. The bead ami ev(*s may be turned to one side — conjugate deviation. 
Sudden death is exceptionally rare and death hardly ever ocunrs under some 
hours. 

In other cases, in which the onset is not so abru])t, the jiatient may not 
lose consciousness, but in the course of a few hours there is loss of ])Ower, 
unconsciousness comes on gradually, and deepens into profound coma — ^in- 
gravescent apo])le\y. The attack may o(*cnr during sleep; the patient may 
1)0 found unconscious or wakes to And that the power is lost on One side. 
Small haemorrhages in the territory of the (‘entral arteries may cause hemi- 
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l|x without loss of oohsciousness* ^ old persons the hemiplegk \ 

htand follow a transient loss of consciousness, and is usually most marked;^ 
:in ihe leg. It is associated with other senile changes. This form is often : 
;dne to the presence of lacunar softening. 

Usually within forty-eight hours after the onset, sometimes within from 
two to six hours, there are febrile reaction and some constitutional disturb- : 
ance associated with inflammatory changes about the haemorrhage and^absorp*^ 
tion of the blood. The period of inflammatory reaction may continue for from 
one week to two months. The patient may die in this reaction, ot, if con- 
sciousness has been regained, there may he delirium or recurrence ‘ of the 
coma. * At this period the so-called early rigidity may develop in the para- 
lyzed liml>s and trophic changes occur, such as sloughing or the formation 
of vesicles. The most serious of those is the sloughing eschar of the lower 
part of the bac^k, or on the paralyzed side, which may appear within forty- 
eight hours of the onset and is usually of grave signifi(;ance. The com- 
mon congestion at the bases of the hings is regarded l)y some as a trophic 
change. 

Conjugate Deviation , — In a flaccid paralysis the eyes and sometimes the 
head may be turned away from the paralyzed side, that is, the eyes look 
toward the cerebral lesion. Tliis is almost the rule in hemiplegia. When^ 
however, convulsions or spasm occ'ur or the state of so-called early rigidity, th# 
conjugate deviation of the head and eyes may be in the opposite direction; that 
is to say, the eyes look away from the lesion and the head is rotated toward * 
the convulsed side. 

Hemiplegia . — When consciousness is restored and the patient improves, 
a unilateral paralysis may persist due to the destriietion of the motor area 
or the pyramidal tract in any part of its course. IIeTni])logia is complete 
when it involves face, arm, and leg, or partial when it involves only one or 
other of these parts. This may be the result of a lesion {a) of the motor 
cortex; (6) of the pyramidal fibres in the corona radiata and in the in- 
ternal capsule; (c) of a lesion in the cerebral peduncle; or (d) in the pons 
Varolii. The situation of the lesions and their eft’cets are given in Fig. 22. 
Vascular lesions are perhaps the most common cause, but tumors and spots 
of softening may also induce it. The special details of the hemiplegia may 
be considered. The face (except in lesions in the lower part of the pons) 
is involved on the same side as the arm ajid leg. Tliis results from the fact 
that the facial muscles stand in precisely the same relation to the cortical 
centres as those of the arm and leg, the fibres of the upper motor segment of 
the facial nerve from tlie cortex decussating just as do those of the nerves 
of the limbs. The signs of the facial paralysis arc usually well marked. 
There may be a slight difficulty in elevating the eyebrows or in closing the 
eye on the paralyzed side, or in rare cases, the facial paralysis is complete, 
but the movements may be present with emotion, as laughing or crying. The 
facial paralysis is partial, involving only the lower portion of the nerve, so 
that the orbicularis oculi and the frontalis muscles are much less involved 
than the lower branch. The hypoglossal nerve also is involved. In conse- 
quence, the patient can not put out the tongue straight, but it deviates toward 
the paralyzed side, inasmuch as the genio-hyo-glossus of the sound side is 
unopposed. In a few cases the protrusion is toward the side of the lesion, a 





Fig. 22. — Dtagram of ^VIotor Patti from Left Brain. 

The upper aepmont is black, the lower red. The nuclei of the motor cerebral nerves 
are shown on the right side, on the left side the cerebral nerves of that side are indi- 
cated. A lesion at 1 would cause upper segment paral>Bis in the aim of the opposite 
side — cerebral monoplegia; at 2, upper segment paralysis of the whole opposite side of 
the body — ■hemiplegia; at 3 (in the crus), mpper segment puial^sis of the opposite 
face, arm, and leg, and lower segment paralvsis of the e> e-muscles on the same 
side — crossed paralysis; at 4 (in the lower pari of the pons), upper segment paralysis 
of the opposite arm and leg, and lower segment paralysis of the face and external rectug 
on the same side — crossed paralysis; at 5, upper segment paralysis of all muscles rep- 
resented below lesion, and lower segment paralysis of muscles rt'presented at level of 
lesion — spinal paraplegia; at 6, lower st'graent paralysis of muscles localized at seat ot 
lesion — anterior poliomyelitis. (Van Gcliuchten, modified.) 
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rjQOt easily explained. With right hemiplegia there may be aphasia, fevisiiiv 
■,:i»dthoiit marked aphasia diflioulty and slowness in speaking arc common. 

The arm is^ as a rule, more (‘ompletely paralyzed than the leg. The loss 
Of power may be absolute or partial. In severe eases it is at jBrst complete. 
In others, when the paralysis iu the face and arm is complete, that of the 
leg is only partial. The face and arm may alone b(* paralyzed, while' the leg . 
escapes. Loss (commonly the leg is more affected than the arm, and the face 
may be only slightly involved. 

Certain muscles escape in hemiplegia, particularly those associated in 
symmetrical movemenis, as tliose ot* the thorax and abdomen, which Broad- 
bent explains by su])j)Osing that as the spinal nuelei controlling these move- 
ments on both sides ('onstantly act together they may, by means of this inti- 
mate eonnection, be siimulated ])y jmi)uls(‘s coming from only one side of the 
brain, llughlings Jackson pointed out lliat in quiet ros])iration the muscles 
on the ])ara]yzed si<le act more strongly than tJjc (corresponding muscles, but 
tiiat in forced res}>iration the r(n*(*rs(* (‘ondition is true. 

The d(?gree of pormanejii paralysis after a )iemi])b*gi(; attack vfiries greatly. 
When the restituiioii is partial, it is always (^ertaiii groups of mus(des whi(di 
recjover rather tliaii others. Thus in tlie h^g the r(‘sidual paralysis concerns 
the flexors of the leg and the dorsal Ilexors of the foot — i. e., the muscles 
which are ac'tive in the second ])erio(1 of walking, shorlening the h^g, and 
bringing it forward wliile it swings. The mus(des wbicli lift the body when 
the foot rests upoji the ground, those usimI in the first period of walking, 
include the extensors of tli(‘ leg and the plantar tlexors of tlie foot. Tluvse 
“lengtheners” of the h'g often nn'over almost comi)letely wlum the ])aralysis 
is due to lesions of the pyramidal frac't. In the arms the n^sidual paralysis 
usually affects the niuscde grou])s which u])pose the thuml\ tliost^ which rotate 
the arm outward, and the openers of the hand. As a rule, tlmre is at first no 
wasting of the paralyzed limbs. 

CroHi^ed ncniiplcgia. — A paralysis in which there is loss oi function in a 
cerebral nerve on one side witli loss of power (or of sensalion) on tti(» opposite 
side of the body is called a crosscnl or alternate liernii>jegia. It is met with 
in lesions, (‘ommonly lunmorrhage, in tlu* crus, tlie i>oiis, and tlu^ medulla. 

(а) Crm . — The bleeding may extend from vessels su])plying the corpus 

striatum, internal capsult^, and optic thalamus, or the luemorrhage may be 
primarily in the crus. In the* classi(*al ease of Weber, on send ion of the lower 
part of the left crus, an oblong clot 15 mm. in length lay just btdow the medial 
and inferior surface. The (diaraclerivstio ft^aturcjs of a lesion in this locality 
are paralysis of arm, face, and leg of tlie opf)osite side, and third nerve paral- 
ysis of the same side — the syndrome of Weber or Wober-Gubler. Sensory 
changes may also be j)reseiit. ILrmorrhage into the tegmentum is not neces- 
sarily associated with hemipk'gia, but there may be incomplete paralysis of 
the ooulo-motor nerve, with disturbance of sensation and ataxia on the op- 
posite side. The optic tract or the lateral geniimlate body lying on the lateral^ 
side of the crus may be comj)r(»ssed, with resulting hemianopia. ^ 

(б) Pons and Medulla , — Lesions may involve the pyramidal tract and one 
or more of the cer(*])ral nerves. If at th(^ lower aspect of the pons^ the facial 
nerve may be involved, causing paralysis of the face on the same side and.,, 
hemiplegia on the opposite side. The sixth nerve is also usually involved, 
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c^Tusing paralysis of the external rectus. The fifth nerve may be involved, 
with the fillet (the sensory tract), causing loss of sensation in the area of 
distribution of the fifth on the same side as the lesion and loss of sensation 
on the oj)posite side of the body. The sensory disturbance here is apt to be 
dissociated, of the syringomyelic type, affecting particularly the sense of pain 
and iemjierature. 

Sensory Disiuriances fro 7 n Cerebral lice morrh age . — These are variable 
Hemiana'sj hesia may coexist with hemi])legia, but in many instances there 
IB only slight numbing of sensation. When marked, it is usually the result 
of a lesion in the internal capsule involving the retroJenti(*ular portion of the 
posterior limb. In a study of sensory localization Dana found that anjcsthesh 
of organic cortical origin was always limited or more ])roiioiin<*ed in certair 
parts, as the face, arm, or leg, and A\as generally iii('onii)lete. Total anaesthesii 
was (»ith(‘r of fuiietional or subcortical origin. ]\Iark(‘(l aiurstliesia was mud 
mor(‘ common in softening than in hjrmorrhag(‘. Comidete liemiana^sthesh 
is rare in haemorrhage. Disturbance of the sj)ocial senses is not common 
Uemiano])ia may exist on the same side as the i)ai*al3^sis, and there may b( 
diminution *111 tlie acubmess oT hearing, taste, and smell. ITomonymom 
beniianojMa of tin* ha]^cs of the Msnal fudds o|)])osite to llio losioii is frequent 
slant ly after ilu* oiiscd, tlioiigli often overlooked ((lovverii). 

Psychic distnrbaiK'es, variable in nature and degree, may result from cere- 
bral luemorrliage. 

/•Vy/eresx— With dec]) coma due to increas(*d in 1 ra(*ranial prc*ssure the knee 
jerks and a])doniiiial refl(‘\es may be absent on both skJi*s with a bilateral 
extensor plantar rellex. Later they may return on the noii-hemiplcgic side 
On the liemi])legic side tin* lost ndlexes may return only after weeks. As tc 
tlie time of return, esj)e( lally of the patellar lellexes, marked dilVerences art 
ohscrsahle. The dee]) retl(»X(*s later are iiKTeased on the })*iralyzed side, and 
ankle clonus may he present. Idantar stimulation gi\es an extensor response 
in the great toe ( PahmskiV sign) or dorsal flexion of the foot on irritating 
the skin over the tibia ( 0 ])])cnhcinTs sign). The other superficial reflexes an 
usually diminislied. Tin* sjihimders are not allVcttd. 

The covr^c depends Uj)on the situation and extent of the lesion. If slight 
the hemiplegia ma\ disa])])ear comphdely ^\ilhin a few daNs or a few Aveeks 
In. severe cases tin* rule is that the leg gradually re('0\ers before the arm, and 
the muscles of the shoulder girdle and u])|)er arm before those of the forearir 
and hand. Tin* fair may reeovi'r quiikl}". 

E\ce])t in the mut slight lesions, in Tihich the hemi])lcgia is transient 
changes taki* place ^liieh may he grouped as 

Sm’ondmiy. — T hese ('orresiKind to the clironic stage. In a patient ‘in 
whom little or no improv(*ment takes place within eiglit or ten weeks it will 
bo found that the paralyziMl limbs und(*rgo certain chaug(»s. Tlie leg, as a 
rule, recovers enough ])Ower to enable the patient to get about, although the 
^oot is dragged. Occasionally a reeurnmee of severe sym|)toms is scon, even 
iR^itliout a new luvmorrhage. In both arm and leg tlie condition of secondary 
contraclion or laie rigidity conu*s on, always most marked in the arm which 
becomes permanently flex(‘d at tlie elbow’and resists all attempts at extension 
The wrist is flexed upon flie forearm and fhe fingers ujjoii the hand. Thi 
position of the arm and hand is v(*ry characteristic. There is frequently, as 



itractures d^Telop, a great daal ^;^iki. In the the 
Ijtswely 60 extreme. The loss of power is most marked in the 
i^loot and, to prevent the toes from dragging, the knee in walking 
j flexed, or more commonly the foot is swung round in a half circle; 

The reflexes are greatly increased at this stage. These contraetures are ! 
permanent and incurable, and are associated with a secondary 4eBcend3ng\ 
sclerosis of the motor path. There are instances, however, in which rigidity 
and contracture do not occur, but the arm remains flaccid, the leg having 
regained its power. This hemiplegie flasque of Bouchard is found most com- 
monly in children. Among other secondary changes in late hemiplegia may 
be mentioned the following: Tremor of the affected limbs, post-paralytic 
chorea, the mobile spasm known as athetosis, arthropathies on the affected side, 
and muscular atrophy. The cool surface and thin glossy skin of a hemiplegic 
limb are familiar to all. 

Atrophy of the muscles may occur, thought to be due in some cases to 
secondary alterations in the gray matter of the ventral horns; but atrophy 
may follow as a direct result of the cerebral lesion, the ventral horns remain- 
ing intact. In Quincke’s case atrophy of the arm followed the •development 
of a glioma in the anterior central convolution. The gray matter of the 
ventral horns was normal. These atrophies are most common in cortical 
lesions involving the domain of tlie third main branch of the Sylvian artery, 
and in central lesions involving the lenticulo-thalamic region. Their explana- 
tion is not clear. The wasting of cerebral origin, which occurs most frequently 
in children and leads to hemiatrophy of the muscles with stunted growth, is to 
be sharply separated from the hemiatropliy of the muscles of the adult follow- 
ing within a relatively short time upon the hemiplegia. 

Diagnosis. — There are three groups of cases wliich offer difficulty: 

(1) Cases in which the onset is gradual, a day or two elapsing before 

the paralysis is fully developed and consciousness completely lost, are readily 
recognized, though it may be difficult to determine whether the lesion is due 
to thrombosis or to haemorrhage. • 

(2) In the sudden apoplectic stroke in which the patient rapidly loses 
consciousness the difficulty in diagnosis may be still greater, particularly if 
the patient is in deep coma when first seen. 

The first point to be decided is the existence of hemiplegia. This may 
be difficult, although, as a rule, even in deep coma the limbs on the para- 
lyzed side are more flaccid and drop instantly when lifted: whereas on the ^ 
non-paralyzed side the muscles retain some degree of tonus. One cheek may 
puff or one side of the mouth splutter in expiration. The reflexes may be 
decreased or lost on the affe(‘ted side and there may be conjugate deviation 
of the head and eyes. Kigidity in the limbs on one side is in favor of a hemi- 
plegic lesion. It is practically impossible in a majority of these case^ to 
say whether the lesion is due to htpmorrhage, embolism, or thrombosis. 

(3) Large haemorrhage into the ventricles or into the pons may produce 
sudden loss of consciousness with complete relaxation, simulating coma from 
uraemia, diabetes, alcoholism, opium poisoning, or epilepsy. 

The previous history and the mode of onset may give valuable information. 

In epUepsy convulsions have preceded the coma; in alcoholism there is a 
history of constant drinking, while in opium poisoning the coma develops • 
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jfeiadttally^ the pupils are mall aud ihe !l^^irations slowi 
icew^ IStie breath often smells of acetone. Sunstroke, pernicioiis fmmii'lm 
m^rih and- Uluimnating gas poisoning may give difficulty. In ventric^f^ 
heentorrKage the coma is sudden and comes on rapidly. The hemiplegic symp^ 
toms Ihay be transient, quickly giving place to complete relaxation, Codl^ 
yulsions occur in many, eases, and may be the very symptom to lead astray — 
as in a case of ventricular hsemorrhage in a puerperal patient, in whom, nat- 
urally enough, the condition was thought to be uraemic. Rigidity is often 
present. In haemorrhage into the pons convulsions are frequent. The pupils 
may be strongly contracted, conjugate deviation may occur, and the tempera- 
ture is apt to rise rapidly. The contraction of the pupils in pontine haemor- 
rhage naturally suggests opium poisoning. The difference in temperature 
in the two conditions is a valuable diagnostic point. The apoplectiform 
seizures of general paresis have usually been preceded by abnormal mental 
symptoms, and the associated hemiplegia is seldom permanent. 

The cerebral attacks in Stokes-Adams disease may resemble apoplexy very 
closely. One stout patient, the subject of many attacks, had been bled so 
often that he had a label inside his coat — ^‘‘Do not Weed me in an attack.^^ 

It may be impossible at first to give a definite diagnosis. In emergency 
cases the physician should be particularly careful aboujt the following points : 
The examination of the head for injury or fracture ; the* urine should be 
tested for albumin and sugar, and studied microscopically; a careful examina- 
tion should be made of the liml)s with reference to the degree of relaxation 
or the presence of rigidity* and the condition of the reflexes; the state of the 
pupils should be noted and the temperature taken. The odor of the breath 
(alcohol, acetone, chloroform, etc.) should be noted. The most serious mis- 
takes are made in the case of patients who are drunk at the time of the 
attack, a combination by no means uncommon. Under these circumstances 
the case may erroneously be looked upon as one of alcoholic coma. It is best 
to regard each case as serious and to bear in mind that this is a condition in 
which, above all others, mistakes are common. 

In meningeal hamorrhage, as from ruptured aneurism, the attack is sud- 


den, with pain in the head, rapid loss of consciousjiess, bilateral flaccidity or 
difficulty in determining the existence of hemiplegia, rapid rise in tempera- 
ture, and the presence, of blood under high pressure in the spinal fluid. 

An apoplexy with a sudden onset with deep coma, increasing symptoms, 
fever and respiratory disturbance is usually due to hajraorrhage. A 
definite diagnostic point is the finding of blood in the cerebro-spinal fluid 
(care should be taken not to mistake blood due to the puncture as indicating 
haemorrhage). 


Prognosis. — From cortical haemorrhage, unless very extensive, the recovexy 
may be complete without a trace of contracture. This is more common when 
the haemorrhage follows injury than when it results from disease of the 
arteries. Infantile meningeal haemorrhage may produce idiocy or spastic 
diplegia. Large haemorrhages into the corona radiata, and especially those 
which rupture into the ventricles, rapidly prove fatal. The hemiplegia whichj 
follows lesions of the internal capsule, the result of rupture of the 
striate artery, is usually persistent and followed by contracture. 
retro-lenticular fibres of the internal capsule are involved there may be 




i?ia, and later, especially if the thalamus be implicated, hemichbrea - 
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^ - In any case the following symptoms are of grave omen: deep cornea. at the 
: onset; persistence or deepening of the coma during the second and third day;- 
rapid rise in temperature within the first forty-eight hours after the initial 
fall. In the reaction which takes place on the second or third day the tem- 
perature usually rises, and its gradual fall on the third or fourth day with 
return of consciousness is a favorable indication. The rapid formation of 
bed-sores is a serious indication. The 0 (‘currcnce of albumin and sugar, if 
abundant, in the urine is an unfavorable sym])tom. 

When consciousness returns and the patient is improving, the question is 
anxiously asked as to the paralysis. The extent of this can not be determined 
for some we(‘ks. With slight lesions it may pass off entirely. If persistent 
at the end of a month some grade of permanent palsy is certain to remain, 
and gradually the late rigidity supervenes. 

The treatment is disc ussed on page 1029. 


V. EMBOLISM AM) TflROMBOSlS 


{(>erehrnl Softening) 

Embolism. — The cniholus usually enters the carotid, rarely tlie vertebral 
artery. In the great majority of cas(‘s it eoni(*s from the left heart and is 
a vegetation of a fresh endocarditis or, more commonly, of a recurring endo- 
carditis, or from the segments involved in an uh'erative process. Less often 
the embolus is a portion of a clot which lias formed in tlie aurii'uhir ajijiendix. 
Portions of clot from an aneurism, tlirombi from atheroma of the aorta, or 
from the territory of the pulmonary veins, may also (;ause blocking of the 
branches of the circle of Willis. In the ])uerporal condition cerebral embolism 
is not infrequent. It may oc'cur in w'oincn with heart disease, hut in some 
instances the heart is uiiinvolved, and the condition is associated with tlie 
formation of clots in the heart or jnilinouary veins. A majority of cases of 
embolism occur in heart disease, S!) per cent. (Saveliow). Cases are rare in 
the acute endocarditis of rheumatic fever, (diorea, and febrile conditions. It 
is much more common in the secondary rec'UiTiiig endocarditis wliich attacjks 
old sclerotic valves. The emliolus most frequently passes to the left middle 
cerebral artery and the ])Osterior cerebral and i.he vertebral are less often 
affected. A large plug may lodge at the bifurcation of the basilar. Kinbolism 
of the cerebellar vessels is rare. 

Embolism occurs more fr(*quontly in women, owing, no doubt, to the 
greater frequency of mitral stenosis. Contrary to this general statement, in 
Newton Pitt’s statist i('S of 79 cases at Guy’s Hosjiital there were 44 males 
and 35 females. Saveliew gives .54 per cent, in women. 

Thrombosis. — Tliis occurs (1) about an embolus, (2) as the result of a 
lesion of the arterial wall (either endarteritis with or without atheroma or, 
particularly, the syphilitic arteritis), (3) in aneurisms, both large and miliary, 
and (4) as a direct result of abnormal conditions of the blood as in the 
anaemia of haemorrhage, chlorosis, scpti(*a*inia and the cachexia of cancer. 
The arterial changes which lead to thrombosis and haemorrhage are prac- 
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tically the same. Thrombosis occasionally follows ligation of the .< 2 feroty|?J 
artery. The thrombosis is most common in the middle cerebral and basila^'^^ 
arteries. It is suggested that softening of limited areas, sufficient to induce 
hemiplegia, may be caused by sudden collapse of cerebral arteries from car- 
diac weakness. 

Anatomical Changes. — The embolus may retract, so that the blood flow 
is restored, or be carried on and lodge in a smaller vessel; in either case im- 
provement occurs. In many instances a secondary thrombosis follows which 
may be extensive. In both embolism and thrombosis oedema occurs which, 
as in haemorrhage, causes pressure and so is a cause of coma. Degeneration 
and softening of the territory supplied liy the vessels are the ultimate result 
in both embolism and thrombosis. Blocking in a terminal artery may be 
followed by infarction, in which the territory may be deeply infiltrated with 
blood (haemorrhagic infarction) or be pale, swollen, and necrotic (anaemic 
infarction). Gradually the process of softening proceeds, the tissue is infil- 
trated with serum and the nerve fibres degenerate and become fatty. The 
neuroglia is swollen and cedematous. The color of the softened area depends 
upon the amount of Ijlood. The haemoglobin undergoes gradual transforma- 
tion, and the early red ( olor may give place to yellow. Formerly much stress 
was laid upon the difference between red, yellow, and* while softening. The ‘ 
red and yellow arc seen chiefly on the cortex. Sometimes the red softening is 
particularly marked in (;ases of embolism and in the neighborhood of tumors. 
The gray matter shows many punctiform haptnorrhages. There is a variety 
of yellow softening — the plaques jaunes — common in elderly persons, occur- 
ring in the gray matter, in sjiots from 3 to 2 cm. in diameter, sometimes 
angular in shai)e, the edges cleanly cut, and the softened area represented by 
a turbid, yellow material. White softening occurs most frequently in the 
wdiite matter, aiid is seen beat about tumors and abscesses. Inflammatory 
changes arc common in and about the softened areas. When the embolus 
comc'S from an infected focus, as in ulcerative endocarditis, suppuration may 
follow. The final changes vary greatly. The degenerated tissue elements 
are gradually removed, and if the region is small may be replaced by con- 
nective tissue and the formation of a scar. If large, the resorption results 
in the formation of a cyst. 

The ])osition and extent of the softening depend upon the obstructed artery. 
An embolus which bku'ks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a case there is softening in tlie neighborhood of the corjms striatum, 
as w’^ell as ip part of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies. Thus, in embolism of the mid- 
dle cerebral artery in which the softening has involved only the territory 
of the central branches, blood may reach the cortex through the anterior and 
posterior cerebrals. When the middle cerebral is blocked (as is perhaps 
oftenest the case) beyond the point of origin of the central arteries, one or 
other of its branches is usually most involved. The embolus may lodge in 
the vessel passing to the third frontal convolution, or in the artery of the 
. ascending frontal or ascending parietal ; or it may lodge in the branch passiiig 
to the supramarginal and angular gyri, or enter the lowest branch which is 
distributed to the upper convolutions of the temporal lobe. These are priio- 
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terminal arteries, and instances frequently occur of softening li^p 
part, at any rate, of the territory supplied by them. Some of thejpi^t 
ao^mrale focalizing lesions are produced in this way. 

There is greater freedom of communication in the cortical branches of 
the different arteries than is usually admitted, but the absence of softening ' 
in some instances in which smaller branches are blocked shows how complete- 
may be the compensation, probably by the capillaries. The dilatation of the 
collateral branches may take place very rapidly ; thus a patient with chronic 
nephritis died twenty-four hours after the hemiplegic attack. There were 
recent vegetations on the mitral valve and an embolus in the right middle 
’cerebral artery just l)cyoiid the first two branches. The central portion of 
the hemisphere was swollen and oedematous. The right anterior (?erebral was 
greatly dilated, and its diameter was nearly three times that of the left. 

Sjonptoms. — Extensive thrombotic softening may exist without any symp- 
toms and it is not uncommon in post mortems on elderly persons to find 
areas of softening scattered over the convolutions. It may take plaice m the 
^^silent” regions without exciting any symptoms. When the central or cortical 
branches of the middle cerebral arteries are involved the symptoms are similar 
to those of haemorrhage from the same arteries. Permanent or transient hemi- 
plegia results. When the central arteries are involved the softening in the 
internal capsule is commonly followed by hemiplegia. Certain peculiarities 
are associated with embolism and thrombosis respectively. 

In embolism the patient is usually the sul)ject of heart trouble, or there 
exist some of the conditions already mentioned. Tlie onset is sudden, without 
premonitory symptoms hut sometimes with intense headache. When the 
embolus blocks Ihe hd't middle cerebral artery the hemiplegia is associated with 
aphasia. In ihromhosis, on the other hand, the onset is more gradual; the 
patient has previously complained of headache, vertigo, tingling in the fingers ; 
the speech may have been embarrassed for some days ; the patient has had loss 
of memory or is incoherent, or paralysis begins at one part, as the hand, and 
extends slowly, and the hemiplegia may be incomplete or variable. Abrupt 
loss of consciousness is much less common, and when tlie lesion is small con- 
sciousness is retained. In thrombosis due to syphilitic disease, the hemiplegia 
friay come on gradually without any disturbance of consciousness. 

The hemiph^gia following thrombosis or embolism has practically the char- 
acteristics, both primary and secondary, described under htemorrhage. 

The following may be the effects of blocking tlie different vessels: (a) 
VertebraL The left branch is more frequently plugged. The effects are in- 
volvement of the nuclei in the medulla and symptoms of acute bulbar paraly- 
sis. It rarely occurs alone; more commonly with: 

(b) Blocicing of the Basilar Artery . — ^Wlien this is entirely occluded, there 
may be bilateral paralysis from involvement of both motor paths. Bulbar 
symptoms may be present; rigidity or spasm may occur. The temperature 
may rise rapidly. The symptoms, in fact, are those of apoplexy of the pons.' 

(c) The posterior cerebral supplies the occipital lobe on its medial surface 
and the greater part of the temporo-sphenoidal lobe. If the main stem be 
thrombosed there is hemianopia with sensory aphasia. Localized areas of 
softening may exist without symptoms. Blocking of the main occipital branch ' 
(arterk occipitalis of Duret), or of the artery passing to the cuneus, may be 



.i^oired by hemianopia. Hemiansesth^ia may result from iuTOlvement^t 

Interior part of the internal capsule. •Symmetrical thrombosis of thelt 
occipital arteries of the two sides occurs, as in Forster’s well-known case. 
Still liiore frequent is thrombosis of a branch of the posterior cerebral of one 
h^isphere and a branch of the middle cerebral of the other. In such cases 
4he most pronounced instances of apraxia are met with. 

(d) Internal Carotid . — The symptoms are variable. The vessel is ligated 
without risk in a majority of cases; in other instances transient hemiplegia 
follows; in others again the hemiplegia is permanent. These variations de- 
pend on the anastomoses in the circle of Willis. If these are large and free, 
no paralysis follows, but if the posterior and anterior communicating vessels 
arc* small or absent the paralysis may persist. In Xo. 7 of the Elwyn series of 
cases of infantile hemi})legia, the woman, aged twenty-four, when six years 
old, had the right carotid ligated for abscess following scarlet fever, with the 
result of permanent hemiplegia. Blocking of the internal carotid within the 
skull by thrombosis or embolism is followed by hemiplegia, coma, and usually 
death. The clot is rarely confmod to the carotid itself, but spreads into, its 
braruhes and may involve the ojdithalmic artery. 

(e) Middle Cerebral . — This is the vessel most commonly involved, and if 
plugged before the central arteries are given off, permanent hemiplegia usu- 
ally follows from softening of the internal capsule. Blocking of the branches 

.beyond this point may be followed l)y hemiplegia, which is more likely to be 
transient, involves chiefly .the arm and face, and if the lesion be on the left 
side is associated with apliasia. There may be plugging of the individual 
brandies passing to the inferior frontal (])rodu(*ing motor aphasia if the 
disease be on the left side), to the anterior and posterior central gyri (usually 
causing total hemiplegia), to the supramarginal and angular gyri (giving rise, 
if on the left side, probalily without exccfitioii to the so-called visual aphasia 
(alexia), usually also to right-sided hemianopsia), or to the temporal gyri 
(in which event with left sided thrombosis word -deafness results). 

(/) Anterior Cerebral . — No symptoms may follow, and even when the 


branches which supjily the paracentral lobule and the toj) of the ascending 
convolutions are plugged the branches from the middle cerebral arc usually 
able to effect a collateral circulation. Monoplegia of the leg may result. 
Hebetude and dullness of intelle(*t may follow obstruction of tlie vessel. 

Prognosis. — ^In embolism this depends on the extent of tissue which is 
deprived of blood supjdy; hence the collateral circulation is impe^ESnt. It is 
often impossible to decade this. In thrombosis the outlook is probaldy best 
in the syphilitic cases if early diagnosis and active treatment arc possible. 
Ill cases due to other forms of arterial disease the ultimate outlook is grave 
as the lesions are likely to lead to further vascular damage. The outlook for 
the paralysis is much as in haunorrhage. 

Treatment of Haemorrhage, Thrombosis and Embolism. — The chief dif- 


ficulty is to determine whether the aj»o])lexy is due to haemorrhage or to 
thrombosis or embolism. The patient should be j)laced in bed, with his head 
moderately elevated and the neck free. He should be kept absolutely quiet. 
If there are dyspnoea, stertor, and signs of mechanical obstruction to respira- 
tion, he should be turned on his side. This lessens the liability to congestion 
of the lungs. Venesection seems to be indicated theoretically in cases of 
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isifeaiorrhage with high pressure, but practically is of little or no value" and 
is not advisable as a rule. With marked cyanosis in plethoric subjects it is 
sofmetimes useful. As Cushing has shown experimentally, a rapid and in- 
creasing rise of arterial tension usually indicates an endeavor to counteract 
an increasing intracranial pressure. The indicjation under these circumstances 
is the relief of the intracranial pressure by craniotomy and remoVarof the 
clot, if this is possible. This is parti(‘ularly applicable in subdural hapmor- 
rhage. Horsley and Spenc,er, on experimental grounds, recommended the 
practice of compression of the carotid, ])articularly in the ingravescent form. 
An ice-bag may be ])laced on the head and hot bottles to the feet. The bowels 
should be freely 0])ened, by calomel or elaterin followt‘d by magnesium sul- 
phate, which by mouth or rectum often gives marked relief to the symptoms 
of increased intracranial pressure from any cause. C^ounter-irritatioii to the 
neck or to the feet is not necessary, (.^ithetcn-ization may be necessary, espe- 
cially if the ]>aticnt remains long nn(*ons(*ious. 

Special care should be taken to avoid bed-sores; ajid if bottles are used to 
the feet, they should jiot be too hot, since blislers may be n*adily caused by a 
much lower tem})erature than in health. Stimulants are noi lU'cessSiry, unless 
the pulse becomes feeble and signs of (‘ollapse supervena*. During recovery 
the patient should be still kept ciitircly at rest, even in the mild(‘st attai*ks 
remaining in bed for at least fourt(‘en days. ^J'he ice-bag should still be kept 
to the head. The diet should b(‘ light and the bowels should be ke])t open. 
Attention should be paid to the position oc(‘U[)ied by the paralyzed limb or 
limbs, wdii(di if swollen may be wraj)ped in cotton batting or flannel. Small 
doses of iodide (gr. v, OM gni.) may be given. 

In thrombosis or end)olism veuese(dion is not indicated, as it rathc'r pro- 
motes clotting. If, as is often the (‘ase, the heart's a(;tion is teeble and irreg- 
ular, small doses of digitalis may be given. The bowels should be kept open, 
but it is not well to purge actively, as in luemorrhage. 

In thrombosis with sy])hilitic disease of the arteries, most frequent in men 
between twenty «and forty (in whom the hemiplegia often sets in wdthoUt loss 
of consciousness), active aiitisypliililic treat merit is indicated; the iodide 
sliould be given in full dosage. Practically these ar(; the only cases of hemi- 
plegia in which we see satisfac'tory results from treatment. 

Very little can be done for the hcmiplegm which remains. The damage is 
too often irreparable and permanent, and it is very improbable that iodide of 
potassium, or any other remedy, hastens in the slight(‘st degree Nature’s deal- 
ing with the blood clot. Passive mo\emcnts or massage, and later re-educa- 
tion should be used systematically, in order to maintain the nutrition of the 
muscles and to prevent c'ontractures if j)Ossible. Tlu' massage should not be 
begun until at least ten days after the attack. The rubbing should be toward. 
the body, and should not be continued for more than fifteen minutes at a 
time, it is doubtful if electricity is of much value; some regard it as more 
likely to do harm t)y increasing spasticity. The j)aiicnt should he encouraged 
to perform simple movemcMits and exercise himsedf and make attempts to 
walk when the acute features are over. Wlam contractures occur, passive 
movements and massage are useful, and it has been suggested that tendon 
transi)lantation, or cross suture of nerves, may cause improvement. There is 
always the possibility of another attack and the patient should lead a quiet 



even life with a simple diet, keeping the bowels open and avoiding 
exertion and emotional disturbance as much as possible. 

In a case of complete hemiplegia the friends should at the outset be ‘ 
told frankly that the chances of full recovery are slight. Power is usually re- 
stored in the leg sufficient to enable the patient to get about, but in the ma- 
jority of instances the finer movements of the hand are permanently lost. The 
general health should be looked after, the bowels regulated, and the seeretions 
of the skin and kidneys kept active. In permanent hemiplegia in older per- 
sons » some mental weakness often* follows the attack, and the patient may 
become irritable and emotional. Lastly, when hemiplegia has persisted for 
more than three months and contractures have developed, it is the duty of 
the })hysi('ian to explain to tJie patient or to his friends, that the condition is 
past relief, that medicines and electricity will do no good, and that there is 
no hoj)e of cure. 

VI. AXKUniSAI OF THE CEHEURAL ARTERIES 

• 

Miliary aneurisms are not induded, but reference is made onty to aneurism 
of the larger l)rariches. Tlie ('ondition is not uncommon. There were 12 
ijistances in SOO auio[)sies in the ]\Iontreal Ueneral llbspitjil. This is a con- 
sideraldy larger ])ro[)ortion than in Newton Pitt’s collection from Guy’s Hos- 
pital, 19 times in 9,000 iiisj)ectioiis. 

Etiology. — Males are more frequently aflccted than females. The disease 
is most ('ommon at the middle period of life. One of the Montreal cases was 
a lad of six and Pitt descrii)es one at the imne age. The chief causes are (a) 
(jongenital defects, (b) endarteritis, simple or syphilitic, which leads to weak- 
ness of the wall and dilatation, and (r) embolism. These aneurisms are often 
found with endocarditis. Pitt concludes that it is exceptional to find cerebral 
aneurism unassociated with fungatiug endocarditis. The embolus disappears 
and dilatation follows the se(!ondary inflammatory changes in the coats of 
the vessel. 

Morbid Anatomy, — The middle c,crebral branches are most frequently 
involvi'd. Excej)t in one of 12 cases they were saccular and communicated 
with the lumen of the vessel by an orifice smaller than the circumference of 
the sac. Tn Kifi cases (statistics of Osier, Lebert, Durand, and Bartholow) 
the middle cerebral was involved in d9, basilar in d4, internal carotid in 24, 
anterior cerebral in 14, posterior communicating in 8, anterior communicat- 
ing in 11, vertebral in 7, posterior cerebral in (J, inferior cerebtfilar in 3. The 
size of the, aneurism varies from that of a pea to that of a walnut. The 
* haemorrhage may be meningeal with very slight laceration of the brain sub- 
' stance, or, as (-oats has showii, entirely within the substance. 

Symptoms. — The aneurism may attain considerable size and cause no 
symi)toms. In a majority of cases the first intimation is rupture and fatal 
apoj)leAT. Distinct symptoms are most frequently caused by aneurism of, 
the internal carotid, wffiich may compress the optic nerve or the commissure^ ^ 
causing neuritis or paralysis of the third nerve. A murmur may be audible* 
Aneurism in this situation may give rise to irritative and pressure symptoa^ . 
at the base of the brain or bilateral temporal hemianopia. Aneurism of the 
vertebral or of the basilar may involve the nerves from the fifth to the twelfth* ' 
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A large sac at the termination of the basilar may compress the third nerv^ 
W the crura. , 

In some cases the aneurism ruptures through a very small opening and 
the blood escapes slowly. If this is into the meninges pain and stiffness of, the . 
neck may result. Intracranial pressure increases and signs of irritation fol* 
low with the picture of meningitis. The ccrebro-spinal fluid is bloody and 
may contain altered pigment if the haemorrhage has gone on for some days. 
The process tends to go on to death, but recovery has occurred. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp- 
toms of tumor, and their rupture is usually fatal. The treatment is that 
of cerebral hamiorrhage. / 

VII. TllliOMUOSIS OF THE (CEREBRAL SINUSES AND VEINS 

The (‘ondition may be primary or secondary. Lebert (1854) and Tonnele 
were among tlie flrat to recognize the condition ctlinically. 

Primary thrombosis of the sinuses and veins is rare. Tt occurs (a) in 
children, j)articularly during the first six months of life, usually in connec- 
tion with diarrhma. Gowers believed that it is frequent, and that thrombosis 
of the veins is not an uncommon cause of infantile hemiplegia. 

(b) With chlorosis and anjvmia, the so-called autochthonous sinus-throni- 
basis. , Of cases of thrombosis in chlorosis, 78 were in the veins and 32 
in the, cerebral sinuses. Tlie longitudinal sinus is most frequently involved. 
The thrombosis is usually associat'd with venous thromboses elsewhere and 
the patients die in one to three weeks, hut recovery may oc'c'ur. 

(c) In tlie terminal stages of cancer, tuberculosis, and other chronic dis- 
eases thrombosis may occur in the sinuses and cortical veins. To the coagu- 
lum in these conditions the term marantic thromlms is applied. 

Secondary thrombosis is much more frequent and follows extension of 
inflammation from contiguous parts to the sinus wall. The common causes 
are disease of the internal ear, fracture, compression of the sinuses by tumor, 
abscess or suppurative diseases outside the skull, jiarticularly erysipelas, car- 
buncle, and parotitis. In secondary (;ases the later«Ti sinus is most frequently 
involved. Of 57 fatal cases in which ear disease caused death wdth cerebral 
lesions, there w^ere 22 in w^hich thrombosis existed in the lateral sinuses (Pitt). 
Tuberculous caries of the temporal hone may be responsible. The thrombus 
may be small, or fill the entire sinus and extend into the internal jugular 
vein. In more than half of these instances the thrombus was suppurating. 
The disease spreads directly from the necrosis on the posterior wall of the 
tympanum by the petroso-mastoid canal. It is not so common in mastoid 
disease. 

Symptoms. — Primary thrombosis of the longitudinal sinus may occur with- 
out exciting symptoms and is found accidentally post mortem. There may 
he mental dulness with headacdie. Convulsions and vomiting may occur. In 
other instances there is nothing distinctive. In the chlorosis cases the head 
symptoms are usually marked. Ball’s patient was dull and stupid, had vom- 
iting, dilatation of the pupils, and double choked disks. Slight paresis of 
the left side occurred. An interesting feature in this case was the develop- 
ment of sw^ling of the left leg. In other cases the patients have headache, 



. , Tomiting, and delirium. Paralysis or paresis may be present. '^mtowe 
ported a case in an anaemic girl of nineteen, who had convulsions, drowsinessi^l 
and vdiniting. Tenderness and swelling developed in the position of the right ; 
internal jugular vein, and a few days later on the opposite side. The diag- ^ 
r nosis' was rendered definite by the occurrence of phlebitis in the right 


leg. The patient recovered. Such sjTnptoms in anaemia should lead to 
the suspicion of cerebral thrombosis. In infants the diagnosis can rarely 
be made. 


In thrombosis of the cavernous sinus there is prominence of the eyes 
With (edema of the orbit, conjunctiva and face. There is disturbance of vision 
with swelling of the disk and haemorrhages. Paralysis of the ocular muscles 
may occur. With involvement of the lateral sinus the thrombus may extend 
to the jugular vein and be palpable. 

In the secondary thrombi the symptoms are commonly those of septi- 
capmia and in over 70 per cent, of Pitt's cases the mode of death was by 
pulmonary pyaemia. This author draws the following conclusions: (1) The 
disease spreads oftener from the posterior wall of the middle ear than from 


the mastoid cells. The otorrboea is generally of some standing, but not 
always. (3) The onset is sudden, the chief symptoms being ‘pyrexia, rigors, 
pains in the oc(ii)ital region and in the neck, associated with a septicaemic 
condition. (4) Well-marked optic neuritis may be present. (5) The appear- 
ance of acute local pulmonary mischief or of distant suppuration is almost 
coneJusive of thrombosis. ^ (6) The average duration is about three weeks, 
and death is generally from pulmonary pyaemia. The chief points in the 
diagnosis may be gathered from these statements. 

Associated with tlirombosis of tJic lateral sinus there may be venous stasis 
and painful tedema belli jid the ear and in the nec‘k. Tlie external jugular 
vein on the diseased side may be less distended than on the ojiposite side, since 


owing to the thrombus in the lateral sinus the internal jugular vein is less 
full than on the normal side, and the blood from the external jugular can flow 


more easily into it. 

Treatment. — This from the medical side is symptomatic. Care should be 


taken not to allow (Nothing to press on the neck and to avoid bending the neck. 
Surgical measures sliould lie carried out early. The secondary forms, espe- 
cially those following upon dis(^ase of the middle ear, are often amenable to 
operation, and many lives have been saved by surgical intervention , after 
extensive sinus thrombosis. 


VIJJ. CEREBRAL PALSIES OF CHILDREN 

Introduction. — There are three great groups: T. Those due to prenatal 
factors, agenesia cerebri, microcephalus, porencephaly, congenital cysts, etc. 
TI. Natal or intrapartum which includes the large group of birth palsies due 
to meningeal haunorrhage, etc.; and 111. The post-natal group of which the 
larger proportion is due to acute encephalitis occurring between the second 
an(l sixth year, and leading to hemijJegia. In all these cerebral palsies thore 
are three important factors: (1) Disturbance in some degree of the normid 
mental development, (2) paralysis, and (3) spasticity in greater or less degproeV 
A number of important conditions may be grouped togetheV for..Q^« 





OF OTilSiiWtrS SYhfl&U 



vetiience of description — aplasia cerebri, meningeal hsBmorrhage, spastic diple- 
gia, Little’s disease, bilateral athetosis, etc. 

I. Aplasia (Agenesia) CEUiiami. — This is due to failure of development 
of the cerebral cortex due to iiitra-uterine conditions. Nothing abnormal may 
be noted at birth, which has not been delayed or assisted by instruments. The 
head may be small and the sutures may close early. Then it is noticed that 
the child does not develop normally in the use of the muscles ; the movements 
are irregular but not athotoid. The head wobbles, the child does not sit up, 
the dentition is delayed, and by the second year, the failure of development 
is evident. The arms and legs may become still and the cojidition of bilateral 
epastic rigidity supervene. More often the limbs remain relaxed, the child 
may learn to walk in an awkward way, the full power over the movements 
is never acquired, and the child settles into a state of idio(;y. Anatomically 
the brain is small, the convolutions ill developed, and there may be areas of 
lobular sclerosis, sometimes the remarkable tuberose form. 

IJ. Meningeal H.EMOiiRnACiii (Wilh conaorviilivc jmraplegm spastica 
cerehralis (Tlewe ) ; JAftle's Teiraplvgm spasfica). — Heine, one of the 

founders of modern orthopedics, recognized the cerebral origin of many of the 
palsies of children; and Little su])sequentlv called atlentioii to the ^‘influence 
of abnormal parturition, dinTicult labors, premature birth and asphyxia on the 
mental and physical condition of the child, esjiecially in relation to deform- 
ities.” In 1885 Sarah Mc^Nutt’s careful studies correlated the meningeal 
haemorrhage with the subsequent palsies as reijognized by Heine and Little. 

The causes are: (1) Tearing of the veins from pressure on the head in a 
contracted pelvis and in forcej)s delivery. (2) Asj)liyxia. The extreme stasis, 
particularly just after the head is horn, causes ruf)ture of the veins at the 
point of entrance to the longitudinal sinus (Cushing). (3) Hipmorrhage 
may be in association with the ha^jmorrhagic condition of the newborn. 

The haemorrhage is from the pia, usually over the cortex and widely 
spread. It may be more on one side than the other, and may extend over the 
cerebellum, l^he l)rain substance may be softened or compressed, and present 
foci of haemorrhage. The hamiorrliage may he extradural, and even extend 
into the spinal cord. First birth, j)remature birth, foot prescmtatioii, hut 
above all, the indiscriminate and careless use of the forc(*ps are the causal 
factors. There is much wisdom in the dread expressed by Shandy Senior, 
of the dangers of compression of the delicate and line web of the brain. 

Symptoms. — Earhj . — The asphyxia may be ])roiracted. I'misual torpor, 
absence of the natural crying, inability to take the breast, flaccidity of the 
limbs, sometimes with rigidity on one side or convulsions, unequal and dilated 
pupils, and slow breathing witli signs of atelectasis are the most suggestive 
features. There may be haunorrhages elsewhere if tlie condition is associated 
with the haemorrhagic disease of tiie newborn, as in cases reported by Green 
and by Margaret Warwick. Lumbar pum^ture may sliow blood. 

Late , — If the child recovers, iiotliing may l)e noticc'd for a few months. 
Perhaps there are convulsions. The first thing to attrac't attention is that 
wdien the child should begin to walk the limbs are not usc^d readily, and on 
examination a stiffness of the legs and arms is found. Even at the age of 
two the child may not be able to sit up, and often the head is not well sup- 
ported by the neck muscles. The rigidity, as a rule, is more marked in th^. 
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le^, imd there is an adductor spasm. When supported on the feet, the ^fld -i- 
either rests on its toes and the inner surface of the feet, with the knees close ' 
together, or the legs may be crossed. The stiffness of the upper limbs varies. 

It may be scarcely noticeable or the rigidity may be as marked as in the legs. 
When the spastic condition affects the arms as well as the legs, we speak of 
the condition as diplegia or tetraplegia ; when the legs alone are involved, as 
paritplegia. There seems to be no sufficient reason for considering them sep- 
arately, The spasticity is probably due to changes in the pyramidal system. 
Constant irregular movements of the arms are not uncommon. The child 
has great difficulty in grasping an object. The spasm and weakness may be 
more evident on one side than the other. Strabismus, nystagmus, unequal 
pupils and optic atrophy may occur. The mental condition is, as a rule, de- 
fective and convulsive seizures are common. 

III. Acute Sporadic Encephalitis of Children with Consecutive 
Hemiplegia. — This is an acute infection characterized by fever, convulsions. 


coma, and a consecutive hemiplegia. 

History- — Heine first recognized Ifemiplegia spastica cerehralis, separat- 
ing it from other forms of infanlile paralysis. 

Etiology. — Cases of hemiplegia in children's homes and institutions for 
the feeble-minded fall into two groups — (1) a large one, 95 out of 135 in 
Osiers series, in W'hich the disease began about the second year, suddenly, in 
healthy children; and (2) a small one, with a more advanced age of onset, 
comprising cases of trauraa", heart disease, etc. A certain number in the first 


grouji follow acute infections, especially whooping cough. The condition may 
follow a slight febrile illness during the fiibt year. The incidence in relation 
to acute polio-myelitis is not known. There did not appear to be an increase 
of cases during the recent outbreaks. 

Pathology. — The motor area of one hemisphere is involved in an acute 
haemorrhagic lesion, the convolutions swollen and deeply injected, the veins 
thrombosed, and on secjtion the substance is moist, deep red, and the limita- 
tion of the gray matter ill defined or obliterated. The picture corresponds 
with StriimpelTs y)olio-encephalitis. When the j)atients come to autopsy years 
later, sclerosis with atrophy of the motor area is the most common lesion or 


there is a sub-meningeal cyst. 


Symptoms. — Cliiii(*ally the disease is sharply defined. A healthy child 
between the first and fifth years has a convulsion, or a series of them, with 
fever, possibly vomiting, and then becomes comatose. Preliminary indis- 
position is rare; headache may be complained of, but without warning the 
fit, as a rule, is the first symptom. The fever may reach 103°-104°. There 
may be marked conjugate deviation of the head and eyes; the pupils are 
usually dilated, and may be unequal. The head may be retracted, and nat- 
urally meningitis is suspected. In the deep coma the hemijilegia may be — 
often is — overlooked, but on careful examination the face is seen to be drawn 


and the arm and leg of one side limp and paralyzed. One of two things hap- 
pens— the coma persists, the convulsions recur, and the child dies from the 
second to the fifth day, or the fever drops, the coma lessens, and within a 
few days the child seems well, but one side is paralyzed. 

Complete recovery is rare. The face and arm improve rapidly, the 
lags and drags, as in an ordinary hemiplegia. Speech if disturbed returnfi. 
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5^'chieJ tfligedy is a failure to develop mentally, which takas so in|0:^,i?Kf : 
these patients into the feeble-minded homes. The arm of the sffec^ side 
' may not develop but remains shorter and the hand smaller. In other oases 
Tec!Overy is not so complete; both leg and arm are spastic and the latter 
present post-hemiplegic movements. Sensation is not disturbed. A distres^^V 
ing feature is the onset of epilepsy, which may be in the form of pure 'Jack- 
sonian fits, petit mal, or general seizures. Of the 135 cases in the scries, 4l 
had epilepsy. 

Fost~hemiplegic ^1 overnenis. — Tt was in cases of this sort that Weir Mit- 
chell first described the post-liemiplegic movements. They are extremely 
common, and were present in 34 of the series. There may be either slight 
tremor in the affected musedos, or inco-ordinate choreiform movements-^the 
so-called post-hemiplegic chorea — or, lastly, 

Aiheiosis. — This is a remarkable condition in which there is a combina- 
tion of spasm with the most extraordinary bizarre movements of the muscles. 
The patient may not be able to walk. The head is turned from side to side ; 
there are continual irregular movements of the face muscles, and the month is 
drawn and gr(?atly distorted. The extremities are more or less rigid, particu- 
larly in extension. On the slightest attempt to move, often spontaneously, 
there are extraordinary movements of the arms and legs. The patients are 
often unable to help themselves on account of these movements. The reflexes 
are increased. The mental condition is variable. 

IV. Paralysis Due to Embolism. — This requires no special description 
as it is practically the same as in adults. 

TMatment. — Cases with asphyxia and convulsions after difficult labors 
have been operated uj)on sonn after birth by Cushing and others, and cortical 
clots have been removed. In some cases there has been a complete restoration 
to health and the usual spastic* s(*qucls have not occurred. If there is a ha3mor- 
rhagie tendency, the use of blood serum is advisable. As the child grows, 
conclitions have to be met — the mental, requiring the care and training neces- 
sary for the grade of feeble-mindediiess, and the orthopedic treatment of the 
spasticity, for which much can be done. Passive movements, massage and 
re-educational exercises are helpful. The educatioiL'd care in institutions has 
shown how much patient training is able to help the development of these 
defective children. In all these patients the degree of development depends 
very much upon the thorough, painstaking and systematic training of their 
minds and muscles. 

Surgically much may be done by tenotomy and the use of proper apparatus. 
For the relief of the spasticity operations on the brain are rarely of any help. 
Better results have been obtained by nerve resection, and where there is ^ 
high grade of bilateral s})asticity, the resection of the posterior nerve roots 
appears sometimes to have been helpful. 

The operation of ‘^sympathetic ramisectomy” (Hunter and Royle), in 
which the gray rami communicantes to the nerve roots are divided or avulsed, 
results in marked decrease of spasticity in muscles in which there is an excess ' 
of “plastic tone^’ in the muscle fibres supplied by somatic nerves. The sym- 
pathetic supply to striated muscle does not reach the same muscle fibres as 
that from the lower motor neurones. The operation removes the efferent part 
of the reflex arc which maintains the plastic tonus. It does not decrease the 
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voluntai^ control but removes the sympathetic supply from the s^Mstic miUK^, 
It is most useful for the division of the sympathetic fibres to the limbs. The 
, cases have to be carefully chosen and the best results should follow the opera- 
tion in spasticity from cortical lesions. 


IV. TUMOBS, INFECTIONS, GBANTTLOMATA, AND CYSTS 

OF THE BBAIN 

( 

The following are the most common varieties of new growths within the 
cranium : 

Infectious Oranulomata. — (a) Tubercle may form large or small growths, 
usually multiple. Tuberculosis of the glands or bones may coexist, but the 
tuberculous disease of the brain may occur in the abseiK^e of other clinically 
recognizable tuberculous lesions. The disease is most frequent early in life.. 
Three-fourths of the cases occur under twenty, and one-half of the patients 
are under ten years of age (Gowers). Of 300 cases of tumor in persons 
under nineteen collected from various sources by Starr, 152 were tubercle. 
The nodules are most numerous in the cerebellum and about the base. 

(6) Syphilotna is most commonly found on tlio cortex cerebri or about the 
pons. The tumors are superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. A gummatous 
meningitis of the base is common and in this process the oculomotor nerves 
are often affected. The motor nerves of the eye are particularly prone to 
S 3 'philiiic infiltration, and ptosis and squint are common. The pituitary body 
may be involved with symptoms suggestive of diabetes insipidus. 

Tumors. — (c) (Uiomas . — These are the most common tumors and occjii* 
in all parts of tlie brain. They are often diffuse but may be enscapulated. 
The consistence may be much like that of the brain or they may be firm. 
They are usually very vascnilar and the vessels are liable to degeneration with 
resulting luemorrhage, thrombosis and tt»dema. This often accounts for acute 
features a})|»cariiig suddenly. The histological appearance varies considerably. 
They do not give rise to nictastases in other organs. If necrosis occurs in 
the tumor, cyst formation may result. 

{(1) Endothelioma comes next in frequency and occurs most commonly in 
the membranes covering the hemispheres or brain stem, and for a long time 
may cause injury by its (*oni])ression effects alone. AVhen meningeal in origiri, 
it is the form of tumor most amenable to surgical treatment. Tumors of this 
kind arc particularly common in the cerebello-pontine recess. 

(e) Carcinoma is almost always secondary to cancer in other parts. Can- 
cerous tumors have been found in symmetrical parts of the brain. 

(/) Sarcoma , — These are usually secondary if in the brain substance. 
Primary growths may arise from the meninges or cranium. They are usually 
encapsulated. 

(gr) Other varieties are fibroma, usually developing from the membranes; 
bony tumors, which grow sometimes from the falx, psammoma, cholesteatom^a, 
neuroblastoma, neuroma, and angioma. Patty tumors are occasionally found 
on the corpus callosum. There is a remarkable condition, originally de6crih,^d 
by Rokitansky, of brownish-black pigmentation of the brain, partly diffuse. 
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lastly focal, asgociaWd with pigmented nfievi of the skin. The nsfeyt 
W4in are in no sense a metastasis from the skin, but are benign tumors atis^ 

primarily (MacLachlan). 

Oysts. — These occur between the membranes and the brain, as a result of 
bsemorrhage or softening. Porencephalus is a sequel of congenital atrophy or 
haemorrhage, or may be due to a developmental defect. Hydatid cysts have 
been referred to in the section on parasites. An interesting variety of cyst 
is that which follows severe injury to the skull in early life. Gliomata often 
undergo cystic degeneration. Dermoid cyst has been described. 

Site. — A majority of all tumors occur in the cerebrum and especially in 
the centrum ovale. The cerebellum, pons, and membranes are next most often 
involved. Glioma is more common in the hemispheres and grows slowly. It 
is usually single.’ Tubercles are usually multiple. Secondary sarcoma and 
carcinoma are often multiple. 

Symptoms and Signs. — These vary greatly, depending on the position of 
the tumor, its size, rate of growth, and the occurrence of vascular changes, 
such as luvmorrfjage, thrombosis and (edema. All tumors an? without symp- 
toms for a variable" time; it is our l)Uvsiness to reciOgnize them at fhe earliest 
possible period. The symptoms are of two kinds. (1) Omeral, due to in- 
crease in iiitriKwanial pressure, or (<?) local, due to effects produced on parts 
of the nervous system. The following are the most important: Headache, 
either dull, a(diing, and continuous, or sharp, stabbing, and paroxysmal. It 
may be diffuse or limited to the back or front and is often remittent. When 
in the back of the head it may extend down the neck (especially in tumors in 
the posterior fossa), and when in the front it may be ae(*ompanied with 
neuralgic pains in the face. Oc'casionally the pain may be very localized and 
associated with tenderness on jiressure. Pressure is the important factor 
in its production, and small or slowly growing tumors may not cause it. 

Choked disk (optic neuritis, papillmdeina ) should be looked for in every 
patient presenting cerebral symptoms, for it is tlie first sign of increased 
intracranial pressure. Loss of visual acuity usually indicates that optic 
atrophy has set in. It is usually double, but occasionally is found in only 
one eye. Growths may attain considerable size without producing optic 
neuritis. On the other hand, it may occur with a very small tumor, when 
this tumor is so situated as to cause internal hydrocephalus. J. A. Martin, 
from an analysis of the literature wdth reference to the localizing value, con- 
cludes: When there is a difference in the amount of the neuritis in each eye 
it is more than twi(je as probable that the tumor is on the side of the most 
marked neuritis. It is constant in tumors of the corpora quadrigemina, pres- 
ent in 80 per ^'eiit. of (M*rebellar tumors, and absent in nearly two thirds of 
the cases of tumor of the pons, medulla, and of the corpus callosum. It is 
least frequent iii (ases of tuberculous tumor; most common in cases of glioma 
and cystic tumors. 

Paton and Holmes report uj)on tlie eyes of 700 cases of cerebral tumor, 
concluding that the essential feature of the associated optic neuritis is oedema, 
and in GO eyes examined histologically the one unfailing change was acute 
mdema, the origin of which they attribute to the venous engorgement. 

Vomiting is a less constant feature but with headache and optic neuritis 
is of significance. Important points are the absence of definite gelation te 



aiid of digestive disturbances. It may be very obstinate, 
in growths of the cerebellum and the pons. , . / , , 

Giddiness is often an early symptom, experienced on rising suddenly ot f 
turning quickly. 

Menial Symptoms . — There is often some change, usually in the direction 
of duliiesS, Mania, depressive conditions, delusions, hallucinations and con- 
fusional states have been described but are usually late. The patient may 
act in an unnatural manner, or there may be stupor and heaviness. The 
patient may be emotional or silly, or there are symptoms resembling hysteria. 

Convulsions, either general and resembling true epilepsy or localized (Jack- 
sonian) in character. Seizures beginning with a gustatory or olfactory aura 
are common with tumors originating in the infundibular region. 

Circulation . — Secondary to increased intracranial pressure there is in^ 
creased blood pressure.’ 'fhe pulse rate is often slow. Bespiration may be 
slow and sometimes is irregular. 

Local Features. — The smaller the tumor and the less marked the gen- 
eral symptoms of (cerebral compression the more likely is it that any focal 
symptomfi**occurring are of direct origin. Lo(‘alizing features are often mis- 
leading. A frontal tumor may have cerebellar features due to increased in- 
tercranial pressure which has (compressed the cerebellum against the base of 
the skull. The characteristic Barany cerebellar tests have been present with 
temporal lobe tumors. 

(a) Central Motor Ar,ea . — The symptoms are irritative or destructive in 
character. Irritation in the lower third ma}" produce spasm in the muscles 
of the face, in the angle of the mouth, or in the tongue. The spasm with 
tingling may be stricjtly limited to one muscle group before extending to 
others, and this Seguin termed the signal symptom. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist, or in the 
shoulder. In the upper third of the motor areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
tJie spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. It is important 
to determine, first, the point of origin, the signal symptom : second, the order 
or march of the spasm ; and third, the subsequent condition of the parts first 
affected, whether it is a state of paresis or anaesthesia. 

Destructive lesions in the motor zone cause paralysis, often preceded by 
local convulsive seizures; there may be a monoplegia, as of the leg, and con- 
vulsive seizures in the arm, often due to irritation. Tumors in the neigh- 
Iwrhood of the motor area may cause localized spasms and subsefjuently, as 
the centres are invaded by the growth, paralysis occurs. With tumors in the 
left hemisphere the speech mechanism is apt to be involved if the transverse 


temporal gyrus or the third frontal convolution and their connecting path are 
implicated. 

(6) Prefrontal Region . — ^Neither motor nor sensory disturbance may be 
present. The general symptoms are often well- marked. The most striMnjg 
feature of growths in this region is a change in character and habits which 
may progress to stupor or dementia, particularly when the left side is in- 



laired. In its extension downward the tumor may involve on the ^ 

lower frontal convolution and produce aphasia, or in its progress bac%*' 
\ward cause irritative or destructive lesions of the motor area. Exophthalmos 
on the side of the tumor may occur and be helpful in diagnosis. 

(c) Tumors in the parietal lobe, particularly on the right side, may grow j 
to a large size without causing any symptoms. There may be word-blindness j 
and mind-blindness when the left angular gyrus and its underlying white mat- 
ter are involved, and paraphasia. Astereognosis may accompany growths in 
the parietal lobe. 

(d) Tumors of the occipital lobe produce hemianopia, and a bilateral 
lesion may i)roduce blindness. Tumors in this region on the left hemisphere 
may be associated with word-blindness and mind-blindness. In all cases of 
tumor a careful study should be made of the fields of vision. In addition to 
the lateral hemiano])ia there may be remarkable visual hallucinations, and in 
tumors of the left occipital lobe dissociation of the color sense and inability 
to find the }»roi)er colors of various ohjc^cts |:)resented. 

(c) Tumors in the temporal lobe may attain a large size without produc- 
ing symptoms. In their growth tht\y involve the lower motor centres. On 
the left side involvement of the transverse temporal gyri (auditory sense area) 
may be associated with word -deafness. Unpleasant hallucinations of taste 
and smell may oc^cur. 

(/) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from im^olvement of the? internal (‘apsule. Jjimited growths in 
either the nucleus caudatus or the nuc leus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus o[)ticus may also, 
when small, cjause no symptoms, but, increasing, they may involve the fibres 
of the sensory portion of the internal capsule, producing hemianopia and 
sometimes hemianapsthesia. Growths in this situation are a])t to cause early 
optic neuritis, and, growing into the third vemtriede, may cause a distention 
of the lateral ventricles. What has hc»cn termed the tkalmnic syndrome may 
be present — hemianapsthesia to pain, touch and temperature, with the loss of 
deep sensibility. With this there may he a very remaikable type of pain, 
involving the hand and arm and the foot and leg, on the affected side, a sense 
of burning discomfort rather than sharp pain. Ataxic features are usually 
present and astereognosis. Motor hemiplegia may be present, and it is unac- 
companied by contractures (Dana). 

Growths in the corpora quadrigeniina are rarely limited, but most com- 
monly involve the crura cerebri as well. Ocular symptoms are marked. The 
pupil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paral 3 ' 6 is on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

{g) Tumors of the pons and medulla. The symptoms are chiefl.y those 
of pressure upon the nerves emerging in this rc^gion. In disease of the pons 
the nerves may be involved alone or with the pyramidal tract. Of 52 cases 
analyzed by Mary Putnam Jacobi, in 13 the cerebral nerves were involved 
alone, in 13 the limbs were affected, and in 2(1 there were hemiplegia and in- 
volvement of the nerves. In 22 of the latter there was alternate paralysis— 
i. e., involvement of the nerves on one side and of the limbs on the opposite 
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r feMe. 1x1%; cases there were no motor Bymj)toifes, In tuberculosis (or , 

a' growth at the inferior and inner aspects of the crus may cause paralysis' 
the third nerve on one side, and of the face, tongue, and limbs on the opposite 
side (syndrome ^f Weber). A tumor growing in the lower part of the pons^^' 

' usually involves the sixth nerve, producing internal strabismus, the seventh 
nerve, producing facial paralysis, and the auditory nerve, causing deafness. 
Conjugate deviation of the eyes to the side opposite that on which there is 
facial paralysis also occurs. W^hen the motor cerebral nerves are involved the " 
paralyses are of the peripheral type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the fact must not 
be overlooked that one or more of the cerebral nerves may be paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves are usually present, and produce 
difficulty in swallowing, irregular action of the' heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may be unsteady or, if there is pressure 
on the cerebellum, ataxic. Occasionally there arc sensory symptoms, numb- 
ness and tingling. Toward the end convulsions may occur. 

{Ii) Tumors of the cerehcllum. usually give rise to very characteristic 
features, headache in the occi[)ital region, giddiness, incoordination, nystag- 
mus, ataxia on movement with difficuiiy in balancing and hence a staggering 
gait, weakness and hypotonia on the alTccted side, and early optiq neuritis. 
The head may ))e tilted to the side of the tumor, and there may be a tendency 
to fall ihe same way. Wlien the patient staiids on one leg alternately the 
difference in steadiness is usually evident. 

(i) Tumors of the eerebello-j)ontine angle show signs due to pressure on 
the cranial nerves with signs from the cerebellum when the tumor compresses 
it. The acousiic tumor, a neuro-fibroma of the eighth nerve, shows disturb- 
ance of the eighth with later involvement of the fifth and seventh nerves. 
^\vstaginus occurs wdth signs of cerebellar involvement later. 

Tumors or cjilargenicjits of the pUuiiary gland itself, or growths from a 
cojigenital anlagc in its neighborhood which implicate the pituitary gland 
secondarily, are common. The congenital lumors arise presumably from 
developmental faults, and show either a teratomatous character or are solid 
or cystic tumors with squamous ej)ithelium, often attaining adamantine char- 
acteristics. There are clijiracteristic signs of pressure upon the neighborhood 
structures, bitemporal hemianopia being a frequent though not invariable 
feature. These lesions may occur in patients who have suffered from acro- 
megaly, or who show signs of glandular deficiency or dyspituitarism, and in 
wdiom there may or may not he sugg(‘stive acromegalic tendencies. The X-rays 
are most useful in diagnosis. 

Diagnosis. — The frequency of brain tumors should be remembered and a 
diagnosis made as early as possible. 'Plu* occurrence of severe, perhaps inter- 
mittent, headache with (dioked disk is always suggestive. With definite genewd, . 
features and local signs the diagnosis shoufd he fairly clear. But an eiarly > 
diagnosis is often very difficult. The patient should be carefully studied an^d ’ 
a competent neurologist consulted if there is doubt. As pointed out by ’ 


progr^isiye hemiplegia, a '^paraiyiw^^, 

which gradually becomes more marked day by day and week by week, is 
abuost pathognomonic, even in the absence of optic neuritis, headache, and 
vomiting. Exceptions to this rule appear to be cerebral abscess, and rare 
instances of polio-encephalitis. It must not be forgotten that severe head- 
ache and choked disk may be caused by nephritis. The localization must be 
gathered from the consideration of the symptoms and from the data given in 
the section on Topical Diagnosis. Mistakes are most likely to ocjcur in con- 
nection with uraMnia, hysteria, vascular lesions, abscess, serous meningitis, 
hydrocephalus, and general paresis; but careful consideration of all the cir- 
cumstances usually enables the practitioner to avoid error. The ‘physicians 
of the National Ilosj)ital, I^ondon, have drawn attention to the importance 
of nasal irritation, as shown by the j>atients rubbing their noses frequently, 
as suggesting tumor, (^are must be taken not to regard improvement under 
S3^philitic treatment as positive evidence of syphilis, as this may occur with 
other tumors. Lumbar puncture should always be done with due considera- 
tion of the dangers and if Jiecessary, as to exclude or prove syphilis, only a 
small amouni of fluid should be removed. As to localization this may be 
very difficult if the growth is above the tentorium. In this the early signs are 
of more value than those of lale stages. The X-ray study may l)e of value 
and should always be done. In about 45 of 100 cases of brain tumor the 
X-ray picture was of Jndp in the diagnosis (Dandy). The introduction of air 
into the cerebral ventricles after the withdrawal of cerebro-spinal fluid may 
aid in the recognition of certain tumors by the X-ray study (pneumo- 
ventriculography ) . 

Prognosis. — Syphilitic tumors alone are amtmable to medicial treatment. 
Tuberculous growths oc(‘asionalJY cease to grow ajid become calcified. The 
gliomata and fibromata, particularly wlien the latter groAv from the mem- 
branes, may last for years. The general tendency is to progress; blindness 
results from 0 })ti(* neuriiis and mental deterioration appears if the duration 
is sufticieiit. Death may he sudden, particularly in growths near the medulla; 
more commonly it is due to coma in co!isequeii(*e of increased intracranial 
pressure. 

Treatment. — (a) ^Ikutcal. — E.\ ce])t in syph'ljs tliis is palliative only 
and in syphilis oi)eratioii should be considered if the signs do not clear rapidly. 
A Wassermaun test of the Idood and cerebro-s])iiial fluid should always be made 
before antiluetic measures are instituted Treatment with potassium iodide 
may cause a temporary amelioration of symptoms due to a glioma, so that 
the therapeutic test is not a dependalde one. If syphilis is proved the iodide 
of potassium and mercury should bo given. Ars})hcnamine is sometimes given 
in repeated small doses. The iodide sliould be given in increasing doses. In 
tuberciuloiis tumors tlie outlook is less favorable, though instances of cure 
are reported, and there is j)ost-iiiort(mi evidence that solitary tuberculous 
tumors may undergo clianges and become obsolete. A general tonic treatment 
is indicated in these cases. The headache usually demands prompt treatment. 
Iodide of potassium in full doses sometimes gives marked relief and various 
analgesic drugs may be given. An ice-cap for the head or, in the occipital 
headache, the application of the Paquelin cautery may be tried. The bro- 
mides are not of much use in the headache from this cause, and, as the last 



fesort, morphia must be given. For the eon^ftions bromide of 
is of littk service. , ■ , 

(6) Surgical. — There is no doubt of the wisdom of referring these pa-; 
tients at once to men who make a special study of neurological surgery. Many -/j 
tumors of the brain have been successfully removed. Though the percentage 
in which total enucleation is possible is doubtless small, yet marked ameliora- 
tion of the pressure symptoms is possible by surgical measures. It is impor- 
tant that they should be instituted early. The most advantageous cases are . 
the localized tumors growing from the dura and only compressing the brain 
substance. There have been numerous successful operations with removal of 
growths from the cerebellum and cerebello-pontine recess. For two objects 
the decompression operation may be performed, to relieve the headache, 
which it sometimes does promptly and permanently, and to save sight. 


V. INFLAMMATION OF THE BRAIN 

.• I. ACUTE ENCEPHALITIS 

A focal or diffuse inflammation of the brain substance, usually of the gray 
matter (polio-encephalitis), is met with (a) as a result of trauma; (6) in cer- 
tain intoxications, alcohol, food poisoning, and gas poisoning; (c) following 
the acute infections; (d) as one of the very rare varieties of polio-myelitis 
(page 972); and (e) epidemic encephalitis (page 974). The anatomical 
features are those of an acute haemorrhagic polio-encephalitis, corresponding 
in histological details with acmte polio-myelitis. Focal forms are seen in 
ulcerative endocarditis, in which the gray matter ma> present deep haemor- 
rhagic areas, firmer than the surrounding tissue. In the fevers there may 
be more extensive regions, involving two or three convolutions. This acute 
polio-encephalitis was thought by Striimpell to be the essential lesion in infan- 
tile hemiplegia. Localizing symptoms are usually present, though they may 
be obscured in the severity of the general infection. A most typical encepha- 
litis accomiianies the meningitis in cerebro-spinal fever. 

In acute mania, delirium tremens, chorea iiisaniens, the maniacal form 
of exophthalmic goitre, and tlie so-called cerebral forms of fevers the gray 
cortex is congested, moist, and swollen, and with the finer methods of re- 
search will probably show changes which may be classed as encephalitis. 

The symptom^s are not very definite. In severe forms they are those of 
an acute infection ; some cases have been mistaken for tyi>hoid fever. The 
onset may 'be abrupt in an individual apparently healthy. Other cases have 
occurred in the convalcsc’ence from the fevers. The general symptoms are 
those which a(;coinpany all severe acute affections of the brain — ^headache, 
somnoleiKje, coma, delirium, vomiting, etc. The local sympioms are very 
varied, depending on the extent of the lesions, and may ke irritative or parai?/ ' 
lytic. Usually fatal within a few weeks, cases may drag on for \reeks ox J 
months and recover, generally with paralysis. The treatment depends greatly 
on the primary condition. . , ' 

Traumatic encephalitis, usually the result of a fall or blow on the head; 
shows haemorrhages which may be on the surface or in the substance of the^ . 
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btm/ i^ema aad inflammatory reaction, "the danger of increased IntW' 
mnial pressure is always present. The general features may 'i)e marked and ^ 
increase. Lumbar puncture often gives a blood-stained fluid. Decompres- 
siuii is indicated if the signs of increased intracranial pressure are definite. 


II. SUPPURATIVE ENCEPHALITIS: ABSCESS OF THE BRAIN 


Etiology. — Suppuration of the brain substance is rarely primary, but 
results, as a rule, from extension of inflammation from neighboring parts 
or infection from a distance through the blood. Instances occur in which 
it is diflBcult to assign a cause. The largest number of cases occur between 
the twentieth and fortieth years, and the condition is more frequent in men 
than in women. In children under five years of age. the chief causes are 
otitis media and trauma. There are three important etiological factors. 

(а) Trauma , — Falls upon the head or blows, with or without abrasion of 
the skin. More commonly it follows fracture or punctured wounds. In this 
group meningitis is frequently associated with the abscess. Simple trauma 
or concussion does not produce abscess but organisms may enter ‘-through a 
laceration of the base opening one of the many sinuses. 

(б) By far the most important infective foci are those which arise in 
direct extension from diseme of the middle ear, of the mastoid cells, or of the 
accessory nasal sinuses. From the roof of the mastoid antrum the infection 
readily passes to the sigmoid sinus and induces an infective thrombosis. In 
other instances the dura becomes involved, and a subdural abscess is formed, 
which may readily involve the arachnoid or the pia mater. In another group 
the inflammation extends along the lymph spaces, or ilie throml)osed veins, 
into the substance of the brain and causes suppuration. Macewen thinks that 
without local areas of meningitis the infective agents may be carried through 
the lymph and blood channels into the cerebral substan(*e. Infection which 
extends from the roof of the tyni})aiiic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection extending froni the mastoid cells 
causes most frequently sinus thrombosis and cerebellar abscess. 

(c) Tn Septic Processes , — Abscess of the brain is not often found in pysB- 
mia. In ulcerative endocarditis multiple foci of suppuration are common. 
Localized bone disease and suppuration in the li\er are occasional causes. Cer- 
tain conditions in the lungs, particularly bronchiectasis, may be followed by 
abscess. It is an occasional complication of empyema. Abscess of the brain 
may follow the specific fevers. 

Morbid Anatomy. — The abscess may be solitary or multiple, diffuse or cir- 
cumscribed. Practically any one of the different varieties of pyogenic bac- 
teria may be concerned. The bacteriologicjal examination often shows different 
varieties. Occasionally cultures are sterile. In the acute, rapidly fatal cases 
following injury the suppuration is not limited ; but in long standing cases 
the abscess is inclosed in a definite cajisule, which may have a thickness of 
from 2 to 5 mm. The pus varies much in appearaiuie, depending upon the 
age of the abscess. In early cases it may be mixed with reddish debris and 
softened brain matter, but in the solitary encapsulated abscess the pus is dis- 
tinctive, having a greenish tint, an acid reaction, and a peculiar odor, some- 
times like that of sulphuretted hydrogen. The brain substance surrounding 




the abaeess is usually oedeiiiatous and The size varies froiii^wu ;. 

of a Wnut ta that of a large orange. There are cases in which the catity ^ 
occupies the greater portion of a hemisphere. 'Multiple abscesses are usually 
amall. In four-fifths of all cases the abscess is solitary. Suppuration occurs : 

. faost frequently in the cerebrum, and the temporal lobe is more often involved 
than other ^parts, and always on the side of the ear disease. The cerebellum & 
the next most common seat, particularly in connection with ear disease. 

Symptoms. — These may be very obscure. Following injury or operation 
the disease may run an acute course, with fever, headache, delirium, vomiting, ^ 
and rigors. The symptoms are those of suppurative meningo-encephalitis, 
and it may be very difficult to determine, unless there are localizing signs, 
whether there is really suppuration in the brain substance. In the cases 
following ear disease the symptoms may at first be those of meningeal irrita- 
tion. ^riierc may be irritability, restlessness, severe headache, and aggravated 
earache. Other striking symptoms, particularly in the more prolonged cases, 
are clrowsiiiosa, slow cerebration, vomiting, and optic neuritis. In the chronic 
form wliich may follow injury, otorrhoea, or local lung trouble, there may be 
a latent p^Tiod of weeks to several months, or even a year or more. In the 
“silent” regions, when the abscess becomes encapsulated there may be no" 
symptoms whatever during the latent period. During, this time the patient 
may be under careful observation and no suspicion of suppuration be aroused. 
Then severe headache, vomiting, and fever set in, perhaps with a chill. So, 
too, after a blow upon the b^^^d or a fracture the symptoms may be transient, 
and months afterward cerebral symptoms of the most aggravated character 
may develop. 

The localization is often difficult. If situated in or near the motor region 
there may be convulsions or paralysis, and an abscess in the temporal lobe 
may conii)rcss the lower part of the pre-central convolution and produce par- 
alysis of the arm and face, and on the left side cause aphasia. A large abscess 
may exist in the frontal lobe without causing paralysis, but in these cases there , 
is almost always some mental duluess. In the temporal lobe, the common 
seat, there may b(» no focalizing symptoms. So also in the parieto-occipital 
region; though early examination may lead to the detection of hemianopia. 

In abscess of the cerebellum vomiting is common. If the middle lobe is af- 
fected there may be staggering — cerebellar inco-ordiiiation. Localizing symp- 
toms in the pons and other part are still more uncertain. 

Diagnosis. — In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the highest importance. The history of " 
injury followed by fever, marked cerebral symptoms, the onset of rigors, de- 
lirium, and perhaps paralysis, make the diagnosis certain. In chronic ear 
disease, such cerebral symptoms as drowsiness and torpor, with irregular fever, 
supervening upon the cessation of a discharge, should excite the suspicion of 
abscess. Cases in which suppurative processes exist in the orbit, nose, or 
naso-pharynx, or in which there has been subcutaneous phlegmon of the head' , 
or neck, parotitis, erysipelas, or tuberculous or syphilitic disease of the bones, , 
of' the skull, should be carefully watched, and immediately investigated should ", 
cerebral symptoms appear. It is particularly in the chronic cases that d^Bfe r 
bulties arise. The symptoms resemble those of tumor of the brain; ind^, " 

, they are those of tumor plus fever. Choked disk, however, so commonly f 
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, dcKjiated with tumor, may be absent In a patient with a history of tratutaa 
with localized lung or pleural trouble, who for weeks or months has had 
i^ight headache or dizziness, the onset of fever, especially if intermittent and. 
associated with rigors, intense lieadaehe, and vomiting, points strongly to 
. abscess. The pulse rate in cerebral abscess is usually accelerated, but casei 
are not rare in which it is slowed. In all forms a leucocytosis may occur. 
Mace wen lays stress upon the value of percussion of the skull as an aid inQ. 
diagnosis. The note, whi(‘h is uniformly dull, becomes much more resonant 
when the lateral ventricles are distended in cerebellar absc-ess and in condi- 
tions in which the vena; Galeni are compressed. Tenderness of the skull 
has been noted over the region of the abscess. 

It is not always easy to determine whether the meninges are involved and 
often in ear disease the condition is a meningo-en(;ephalitis. Sometimes with 
acute car disease the symptoms simulate closely cerebral mejiingitis or abseesa. 
Indeed, Gowers stated that not only may these general symptoms be produced 
by ear disease, bnt even distinct optic neuritis. 

Prognosis. — This is always serious and the only hope is in successful drain- 
age. Even then comjdications may ap])ear and cause death. 

Treatment. — In ear disease free discharge of the inflammatory products 
should be promoted and careful disinfection practised. The treatment of in- 
juries and fractures conies within the scope of the surgeon. The acute symp- 
toms, such as fever, headache, and delirium, must he treated by rest, an ice-cap, 
and sedatives. In all cases, wdien a reasonable suspieioii exists of the occur- 
rence of abscess, the brain should be explored. The cases following car dis- 
ease, in which the suppuration is in <he temporal lobe or in tlie cerebellum, 
offer the most favorable chances. The localization can rarely he made ac- 
curately and the operator must be guided more by general anatomical and 
pathological knowledge. In cases of injury the exjdoratioii should be over the 
seat of the blow or the fracture. Ilcxaminc should he given in full dosage. 


VI. HYDROCEPHALUS 

Definition. — A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. The cases may be 
divided into throe groups — idiopathic* internal hydrocc])halus (serous menin- 
gitis), congenital or infantile, and secoiuiary or acquired. 

Serous Meningitis (Idiopalhic Iniermil JJydrocephaluft; Angio-^neurotic 
Hydrocephalus ). — A knowledge of tliis condition explains many anomalous 
and puzzling cases. An e])endymitis causing a serous effusion into tlie ven- 
tricles, with distention and pressure effects, it may he compared to the serous 
exudates in the pleura or synovial membranes. It is not certain that the 
process is inflammatory, and Quincke likens it to angio-neurotic endema. In 
very acute cases the ependyma may be smooth and natural looking; in more 
chronic cases thickened and sodden. 

Both children and adults arc affected, the latter more frequently. In the 
acute form the condition is mistaken for tuberculous or purulent meningitis. 
There are headache, retraction of the neck, and signs of increased intracranial 
pressure, choked disk, slow pulse, etc. Fever is usually absent, but there are 



€^e8 vnih. Tecnrring paroxysms. In the chronic. form the, features are 
of tumor — ^general, such as headache, slight fever, somnolence and deliriuni 
.and local, as exophthalmos, optic neuritis, spasms and rigidity of muscles, 
and paralysis of the cerebral nerves. Exacerbations occur and the symptoms 
vary in intensity. Recovery may follow and some reported cases of disappear- 
ance of symptoms of brain tumor belong in this category. 

0 * A variety of this is the circumscribed serous meningitis confined to the 
cerebello- pontile angle, due to adhesions of the arachnoid to the cerebellum in 
the region of the flocculus. Fluid accumulates in the cisterua lateralis, which 
has its own choroid plexus. The increased pressure leads to disturbance in ' 
fun(;tion of the nerves in this region, causing the syndrome described by 
Barany — tinnitus with deafness, vertigo, occipital headache, facial paralysis, 
and the "‘pointing error.” Other lesions of this region, syphilitic meningitis 
and tumors, may, of course, cause this syndrome. 

Chronic Internal Hydrocephalus. — This may be due to obstruction of 
outflow from the ventricles iji the aqueduct of S 3 'ivius (a congenital anomaly) 
or in the foramina of Magendie and Luschka (usually from inflammation) 
or to decl’eased absorption from the sub-arachnoid space (Dandy and 
Black fan). 

The lateral ventricles are enormously distended, Jbut the ependyma is 
usually (dear, sometimes a little thickened and granular, and the veins large. 
The choroid plexuses are vascular, sometimes sclerotic, but often natural 
looking. The third ventricle is enlarged, the aqueduct of Sylvius dilated, 
and the fourth ventricle may l)e distended. The quantity of fluid may reach 
several litres. Tt is lim]>id ajnl eoiitaiiis a trace of albumin and salts. The 
changes in consequence of tlie ventricular distention art* remarkable. The 
cerebral cort(*x is greatly stretched, and over the middle region the thickness 
may amount to no more than a few millimetres without a trace of the sulci 
or coJivolutions. The basal ganglia are flattened. The skull ejilarges, and 
the circumference of the head of a child of three or four 3 x*ars may reach 
2b or even 30 i]i(*hes. The sutiin^s widen. Wormian bones develoj) in them, 
and tlje hones of the cranium bet'ome ex(^eedingly thin. The veins are marked 
beneath tlie skin. A fluctuaiion wave may sometimes he obtained, and 
Fisher’s brain murmur may be lieard. The or))ital plates of the frontal bone 
are dej)ressed, causing e\o])hthalmos, so that tlie eyeballs can not be covered 
by tlie eyelids. The small size of the face, widening somewhat above, is strik- 
ing in comparison with the enormously expanded skull. 

The enlarged head may obstruct lalior; more freciueiitly the (condition is • 
noticed some time after birtli. It has occurred in several members of the 
same family. Convulsions may occur. The reflexes are increased, the child 
learns to walk late, and ultimately in severe cases the legs become feeble and 
sometimes spastic. Sensation is much less affected than motility. Choked 
disk is not uiieommon. Tlie mental condition is variable; the child may be ■ 
bright, but, as a rule, th(*re is some grade of imbeiiility. The congenital cases ' J 
usually die within the tirst four or five years. The process may be arrested 
and the patient may roac h adult life. Even wdien extreme, the mental faculties 
may be retained, as in Bright’s celebrated patient, Cardinal, who lived to the, 
age of 
behind 
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twent 3 ’'-Tiine, and whose head was translucent when the sun was shining; 

1 him. Care must be taken not to mistake the rachitic head fpr ^ 
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asepiial^fi. The eondition may be assodated with other defects, harelip/i$^ii^^ ’ 
hifi^a and club-foot. ' 

Dandy has introduced a method of fluoroscopy after the injection 
into the ventricles, .the outlines of which are then well seen and the exteht- 
but not always the type of hydrocephalus determined. 

Acquired Chronic Hydrocephalus. — This is stated to be occasionally pri- 
mary (idiopathic) — ^that is to say, it comes on spontaneously in the adult, 
without observable lesion. Dean Swift is said to have died of hydrocephalus,- 
but this seems unlikely. Tt is based upon the statement that “he (Mr. White- 
way) opened the skull and found much water in the brain, a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting associated with his 
prolonged illness and paralysis. In nearly all cases there is either a tumor at 
the base of the brain or in the third ventricle, whicdi compresses the venae 
Galeni. The passage from the third to the fourth ventricle may be closed, 
either by a tumor or by parasites. The foramen of Magendie may become 
closed by meningitis. Chronic inflammation of the ependyma may block 
the foramina of exit of tlie ventricular fluid. There may be unilateral hydro- 
cephalus from closure of one of the foramina of Monro. In cefebro-spinal 
fever the formamiiia of exit of the fluid may bo occluded, with great distention 
of the ventricles. These conditions in adults may produce the most extreme 
hydrocephalus without any enlargement of the head, l^ven when the tumor 
begins early in life there may be no expansion of the skull. In a girl aged 
sixteen, blind from her third year, the head was not unusually large, tJ)e 
ventricles were enormously distemded, and in the Rolandic region the brain 
substance was only 5 mm. in thickness. A tumor occui)ied the third ventricle. 

In other instances the sutures so])arate and tJie head gradually enlarges. 

The symptoms are curiously variable. In the case mentioned there were 
headaches and gradual blindness; then a prolonged period in which she was 
able to attend to her studies. Ileadaclies again supervened, the gait became 
irregular and somewhat ataxic. Death occurred suddenly. In another case 
there were prolonged attacks of coma with a slow pulse, and on one occasion 
the patient remained unconscious for more than throe months. Gradually 
progressing optic neuritis without focalizing symptoms, headache, and at- 
tacks of somnolence or coma are suggestive symptoms. These cases of ac- 
quired chronic hydrocephalus can not he (crtainly diagnosed during life, 
though the condition may be suspected. They simulate tumor very closely. 

Diagnosis. — There is no difficulty if enlargement of the head is present. 
The forms secondary to menijigitis are usually easily recognized. If due to 
growths in the brain stem the signs are generally marked. In adults it is 
difficult to distinguish from intracranial growth. 

Prognosis. — This depends largely on the cause. If the course is acute 
and progressive the outlook is hopeless. In mild cases recovery may follow ' 
but there is a danger of mental defect or epilepsy. Remissions of the symp- 
toms may occur^ especially in cases of obscure origin. 

Treatment. — The use of mercury and iodides is advised by some writers. 
Various operations have been devised for conveying the fluid to the subtem- 
poral or subcutaneous regions, or even connecting the cisterna magna directly 
with the longitudinal sinus. 

Decompression may he advisable in some cases. . ^ 





• J. DISEASES OF THE PEBIPHEEAL NERVES 


1 . NEURITIS 


Neuritis may be localized in a single nerve, or general, involving a large 
mmber of nerves — multiple neuritis or polyneuritis. 

Etiology. — Local neuritis arises from (a) cold, which is a frequent cause, 
as, for example, in the facial nerve. (6) Trauma — wounds, blows, direct 
pressure on the nerves, the tearing and stretching which follow a dislocation 
or a fracture, and the hypodermic injection of ether. Under this come the 
professional palsies, due to pressure in the exercise of certain occupations, 
(c) Extension of inflammation from neighboring parts, as in a neuritis of 
the facial nerve due to caries in the temporal bone or in syphilitic disease of 
the bones, arthritis, and occasionally in tumors. ’ 

Multiple neuritis lias a very complex etiology, the causes of which may 
be classified as follows: («) The toxins of infectious diseases, as in leprosy, 
diphtheria, typhoid fever, small-pox, etc.; (&) the organic poisons, such aa 
alc^ohol and ether, bisulphide of carbon and naphtha, and metallic bodies, as 
lead and arsenic; (c) cachectic conditions, such as occur in ansBmia, cancer, 
tuberculosis, or marasmus from any cause; {d) the endemic neuritis or beri- 
beri; and {a) lastly, there, are cases in which none of these factors prevail, 
but tlio disease sots in suddenly after overexertion or exposure to cold. 

Morbid Anatomy. — In neuritis due to the extension of inflammation the 
nerve is usually swollen, infiltrated, and red in color. The inflammation may 
be chiefly perineural or it may pass into the deeper portion — interstitial neu- 
ritis — ill which form there is an accumulation of lymphoid elements between 
the nerve bundles. The nerve fibres themselves may not appear involved, but 
there is an increase in the nuclei of the sheath of Schwann. The myelin is 
fragmented, the nuclei of the internodal cells are swollen, and the axis-cylin- 
ders j)resent varicosities or undergo granular degeneration. Ultimately the 
nerve fibres may be completely destroyed and replaced by a fibrous connective 
tissue in which much fat is sometimes deposited — lipomatous neuritis. 

The other form is parenchymatous neuritis, in which the changes are like 
those ill the secondary or Wallerian degeneration, which follows when the 
nerve fibre is cut oft* from the cell body of the neurone to which it belongs. 
The medullary substance and the axis-cylinders are chiefly involved, the inter- 
stitial tissues beijig but little altered or only affected secondarily. The muscles 
connected with the degenerated nerves usually show marked atrophic changes, 
and in some instances the change in the nerve sheath appears to extend 
directly to the interstitial tissue of the muscles. 

Symptoms. — Localized Neuritis. — As a rule, the constitutional disturb- 
ances are slight. The most important s^ymptom is pain of a boring or stabbing 
character, usually felt in the course of the nerve and in the parts to which it ia 
distributed. The nerve itself is sensitive to pressure, probably, as Weir Mitchell 
suggested, owing to the irritation of its nervi nervorum. The skin may 
slightly reddened or even ocdematoiis over the seat of the inflammatto*' 
JilitcheU, described increase in the temperature and sweating in the affehted 
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ri^ibn, and ench distnrbances as effusion into the joints and herpes, 
innctioh of the muscle to which the nerve fibres are distributed is impaired^ 
motion is painful, and there may be twitchings or contractions. The sensation 
of the part may be somewhat deadened, even when the pain is greatly in- 
creased. Tn the more chronic cases of local neuritis, such, for instance, as 
follow the dislocation of the humerus, the localized pain, which at firsts, may 
be severe, gradually disappears, though some sensitiveness of the brachial 
plexus may persist for a long time, and the nerve cords may be firm and 
swollen, l^ie paw is variable — someiimes intense and distressing; in others 
not causing much inconvenience. Numbness and formication may be present 
and tactile sensation greatly impaired. The motor disturbances are marked. 
Ultiniately there is extreme atrophy of the muscles. C^oiitractures may occur 
in the fingers. The skin may be reddened or glossy, the subcutaneous tissue 
oedematous, and tlic nutrition of the nails may be defective. In some cases 
subcutaneous fibroid nodules may develop. 

A neuritis limited at first to a ])eri])heral nerve may extend upward — 

, the so-called ascending or migratory neuritis — and involve the larger nerve 
trunks, or even reach the spinal cord — (‘ausing sul)acute myelitis t Gowers). 
The condition is^farely seen in the neuritis from cold, or in that which fol- 
lows fevers; but it occurs most frequently in traumatic neuritis. 

J. K. Mit(‘hell, in his monograph on injuries of nerves, concluded that the 
larger nerve trunks are most susceptible, and that the neuritis may spread 
either up or down, the former being the most common. The paralysis second- 
ary to visceral disease, as of the bladder, may be due to an ascending neuritis. 
The inflammation may extend to the nerv(*s of the other side, either through 
the spinal cord or its membranes, or without any involvement of the nerve- 
-centres, the so-called sympal.he3tic neuritis. The clecirical changes in localized 
neuritis vary a great deal, depending u|)on the extiuit to whicdi the nerve is 
injured. The lesion may be so slight that the la^ve and the muscles to which 
it is distributed may react normally to both currenis; or it may be so severe 
that the typical reaction of d(*generatio7i devi^lops within a few days — i. e., 
the. nerve does not respond to stimulation by eitlier current, while the muscle 
, - reacts only to the galvanic current and in a peculiar manner. The contraction 
caused is slow and lazy, instead of sharp and quick as in the normal muscle, 
and the contraction is usually stronger than the KC contraction. Between 
these extremes there are many grades, and a careful electrical examination 
is an important aid to diagnosis and prognosis. 

The duration varies from a few days to weeks or months. A slight trau- 
matic neuritis may pass off in a day or two, while the severer cases, such as 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

Multiple Neuritis. — The following are the most important groups: 

{a) Acute Febrile Polyneuritis . — TJie attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset re- 
sembles that of an acute infectious disease. There may be a definite chill, 
pains in the back and limbs or joints, so that the case may be thought to be 
rheumatic fever. The temperature rises rapidly and may reach 103® or 
101® F. There are headache, loss of appetite, and the general symptoms of ., 
acute infection. The limbs and back ache. Intense pain in the nerves, how^' 
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by no means constant. Tingling and fbrmication are Mt in tJie * 

and toes, and there is increased sensitiveness of the nerve trunks or of "^e .V 
entire limb. Loss of muscular power, first marked, perhaps, in the legs, grad- 
ually comes on and extends with the features of an ascending paralysis. In 
other cases the paralysis begins in the arms. The extensors of the wrists and 
the flexors of the ankles are early affected, so that there is foot and wrist drop. , 
In severe cases there is general loss of muscular power, producing a flabby 
paralysis, which may extend to the muscles of the face and to the intercostals, 
and respiration may be carried on by the diaphragm alone. The muscles 
soften and w'aste rapidly. There may be only hyperaesthesia with soreness and , 
stiffness of the limbs; in some cases, increased sensitiveness with anaesthesia; 
in other instancies the sensory disturbances are slight. The Argyll-Robertson 
pupil may be present and the pupils may be unequal. Involvement of the 
cranial nerves is rare, but the third, fifth and seventh have been involved. 
The vagus may be attacked and the quickening of the pulse is usually attrib- 
uted to this cause. Involvement of the bladder .and rectum is rare, but it 
does occur and does not necessarily mean involvement of the cord. The clin- 
ical picture.is not to be distiiiguislied, in many cases, from Landry^s paralysis; 
in others, from the subacute myelitis of Duchenne. 

The course is variable. In the most intense forms the patient may die in 
a week or ten days, with involvement of the respiratory muscles or from 
paralysis of the heart. As a rule, in cases of moderate severity, after persist- 
ing for five or six weeks, the condition remains stationary and then slow 
improvement b(‘gins. The paralysis in some muscles may persist for many 
rnonlhs and oontrac*tures may occur from shortening of the muscles, but even 
when this occurs the outlook is, as a rule, good, although the paralysis may 
have lasted for a year or more. 

{h) Becurring Multiple NeuHtis . — Under the term polyneuritis recurrens 
Mary Sherwood described from Eichhorst^s clinic 2 ceases in adults — in one 
case involving the nerves of the right arm, in the other both legs. In one 
])atient there were tliree attacks, in the other two, the distribution in the 
various attacks Indiig identical. 

(c) Alcoholic Keuriiis, — This, perhaps the most important form of mul- 
Hple neuritis, was graphically described in 1822 by James Jackson, 8r., of 
Hoston. Wilks recognized it as alcoholic para})lcgia, but the starting point 
of the recent researches dates from the observations of Dumesnil, of Rouen. 

It occurs most frequently in women, particularly in steady, quiet tipplers. 
Its appearance may be the first revelation of habits of secret drinking. . The 
onset is usually gradual, and may be preceded for weeks or months by neuralgic 
pains and tingling in the feet and hands. Convulsions are not uncommon. 
Fever is rare. The paralysis gradually sets in, at first in the feet and legs, 
and then in the hands and forearms. The extensors are affected more than 
the flexors, so that there is wrist-drop and foot-drop. The paralysis may be 
thus limited and not extend higher in the limbs. In other instances there is 
paraplegia alone, while in some extreme c'ases all the extremities are involved. 

In rare instances the facial muscles and the sphincters are affected. The 
sensory symptoms are very variable. There are cases in which there are 
numbness and tingling only, without great pain. In other cases there ate ; 
severe burning or boring pains, the nerve trunks are sensitive, and the mu^ 
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cles a!re sore when gMisped. The hands and feet are frequently Sf5(®#st:'J^ 
'congested, particularly when held down for a few moments. The cutaneoui 
' reflexes, as a rule, are preserved. The deep reflexes are usually lost, , 

The course of these alcoholic cases is, as a rule, favorable, and after V 
sisting for weeks or months improvement gradually begins, the muscles regaij{ 

^ their power, and even in the most desperate cases recovery may follow?. ; The 
extensors of the feet may remain paralyzed for some time, and give to the 
patient a distinctive walk, the so-called steppage gait, characteristic of pe- 
ripheral neuritis. It is sometinjcs known as the pseudo-tabetic gait, although 
- it could not well be mistaken' for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy ' 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features are the mental symptoms. Delirii;im is 
common, and there may be liallucinations with extravagant ideas, somewhat 
like those of general paresis. In some cases the picture is that of delirium ' 
tremens, but the most peculiar and almost characteristic mental disorder is 
that" so well described by Wilks, in which the patient loses all appreciation 
of time and place, and describes with circumstantial details long journeys 
which, he says, he has recently taken, or tells of persons wliom he has just 
seen. This is the so-called Korsakoff's syndrome or psyoliosis. 

(d) Multiple Neuritis in the Infectious Diseases, — This has been already 
referred to, particularly in diplitheria, in which it is most common. The 
peripheral nature of the lesion in dij)htheria lias been shown by post mortem 
examination. The outlook is usually favorable and, except in diphtheria, fatal 
cases are uncommon. Multiple neuritis in tuberculosis, diabetes, and syphilis 
is of the same nature, being jiroliably due to toxaunia of some kind. It 
may follow sujipuration anywhere, as septic sore throat, and in the re- 
cent war multiple neuritis was seen not infrequently after superlicial sejitic 
sores. 

(e) The Metallic Poisons. — Neuritis from arsenic may follow: (1) The 
medicinal use particularly of Fowlers solution. In one case of Hodgkin’s 
disease goiH3ral neuritis was caused by 10 drams of the solution. In chorea a 
good many cases have been reported. Changes in the nails are not uncom- 
mon, chiefly the transverse ridging. In the case of a young woman who had 
taken ^^rough-on-rats’’ there wore remarkable white lines — the leuconychia — 
running across the nails, w ithout any special ridging. C. J. Aldrich finds 
that this is not uncommon in chronic nrsenical poisoning. (2) The accidental 
contamination of food or drink. Chrome yellow may be used to color cakes, 
as in the cases recorded by 1). D, Stew'^art. A remarkable epidemic of neuritis 
occurred in the Midland Counties of England, which was traced to the use 
of beer containing small quantities of arsenic, a contamination from the sul- 
phuric acid used in making glucose. (3) A single dose taken by accident or 
purposely. Pigmentation of the skin is an important distinguishing sign. 
Lead is a much more frequent cause. Neuritis has followed the use of mer- 
curial inunctions. Zinc is a rare cause. In a case seen with Urban Smith 
neuritis followed the use of two grains of the sulpho-carbolate taken daily for 
three years. Tea, coffee, and tobacco are mentioned as rare causes. 

(/) Endemic neuritis, beri-beri, is considered elsewhere. 




' AiSrjBSTHESiA ParaI/YSis.— H ere may most appropriately be 
, the {enua of paralysis following the use of ansesthetics, or of too lon^'^siilli- 
tinued coihpression during operations. There are two groups of cases : 

. (a) , During an operation the nerves may be compressed, either the brachial 

jSexus.by the humerus or the musculo-spiral by the table. ' The pressure most , 
frequently occurs when the arm is elevated alongside the head, as in laparot- 
omy- done in the Trendelenburg position, or held out from the body, as in 
breast amputations. Instances of paralysis of the crural nerves by leg-holders 
are 'also reported. The too firm application of a tourniquet may be followed 
by a severe paralysis. 

(6) Paralj^sis from cerebral lesions during etherization. Apoplexy or 
embolism may occur during anaesthesia. In Montreal a cataract operation 
was performed on an old man. He did not recover from the anaisthetic and 
post mortem a cerebral haimorrhage was found. Epileptic convulsions may 
occur during amesthesia, and prove fatal. The possibility of paralysis from 
loss of blood in operations has to be considered. Paralysis might result from 
the toxic effects of ether in a very protracted administration. 

AnotopJCtjuc PAifALYsis. — Digital compression, the protracted applica- 
tion of the tourniquet and ligation of the main vessel taught us that normal 
action of the nerves and muscles of a limb was dependent upon a good blood 
supply. In sudden blocking of the femoral artery with an embolus, the pain 
is not simply in the site of the blockage, but is more or less diffuse throughout 
the limb, which the patient moves very slightly and with the greatest difficulty. 

In the recent war in the numerous injuries to the arteries, these angiopathic 
paralyses were not uncommon. In a study of ten cases of severe wounds of 
the main vessel of a limb Burrows found the chief symptoms to be: (a) sub- 
jective changes, numbness, tingling, etc.; (h) anaesthesia, usually of the glove 
type; (c) paralysis, often complete; (d) hardness of the muscles, and (e) 
<n(lema of the limb. With the re-establishment of the collateral circulation 
these may disappear in a few days. 

Diagnosis. — The diagonosis of neuritis is often made carelessly and from 
nothing more than the complaint of pain. Pain in neuritis occurs only when 
a sensory or mixed nerve is involved. There is pain in the course of the 
nerve wnth tenderness or pain on pressure on it, changes in sensation in the 
area su})plied, alteration in the deep reflexes, and muscular weakness and 
atrophy w'ith altered electrical reactions. A loss of faradic irritability and 
a marked decrease in galvanic irritability are important signs of multiple 
neuritis. The relation of the motor and sensory changes is variable. Among 
the conditions which may lead to error are diseases of the cord, meninges 
or posterior nerve roots, spondylitis, arthritis, fibrositis, anatomical anomalies, 
wrong posture, perhaps with muscular strain, and flatfoot. 

There is rarely any difficulty in distinguishing the alcohol cases. The 
combination of WTist- and foot-drop with congestion of the hands and feet, 
and the peculiar delirium are quite characteristic. The rapidly advancing 
cases with paralysis of all extremities, often reaching to the face and involving 
the sphincters, are more commonly regarded as of spinal origin, but the 
general opinion seems to point strongly to the fact that all such cases are 
""peripheral. The less acute cases, in which the paralysis gradually involveg , 
^ the legs and arms with rapid wasting, simulate dosely and are usually eon^ 
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founded with the subacute atrophic spinal paralysis of Duchenne. 
noais from tabes is rarely difficult. The steppage gait is entirely difletent. 
There is rarely positive incoordination and the station is good. Foot-drop 
is not common in tabes. The lightning pains are absent and there are usually 
no pupillary symptoms. The study of the spinal fluid is usually definitp; 
The etiology is of moment. 

Treatment. — vilest in bed is essential and the further ingestion of a causal 
agent should be prevented. In the acute cases with fever the salicylates and 
antipyrin are recommended. To allay the intense pain morphia or hot appli- 
cations of lead water and laudanum are often required. Great care must be 
exercised in treating the alcoholic form, and the physician must not allow 
himself to be deceived by the statements of the relatives. It is sometimes 
exceedingly difficult to get a liistory ol* drinking. If there is any tendency 
to bed-sores an air-bed should be used or the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and hi 
tlie later stages, when the atrophy is marked and the pains have lessened, 
massage is probably the most reliable means at our command. Contractures 
should be prevented or if present gradually overcome by passive* movements 
and extension. Often with the most extreme deformity from contracture, 
recovery is, in time, still possible. The interrupted current is useful when 
the acute stage is passed. Of internal remedies, strychnia is of value and 
may be given in increasing doses. If there is a suspicion of syphilis the usual 
treatment should be given. 


II. NEUROniATA 

Tumors situated on nerve fibres may consist of nerve substance 
proper, the true neuromata, or of fibrous tissue, the false neuromata. 
The true neuroma usually contains nerve fibres only, or in rare instances 
ganglion cells. Cases of ganglionic or medullary neuroma are rare; some 
of them, as Lancereaux suggests, are undoubtedly instances of malformation 
of the brain substance. In other instances the tumor is, jirobably, a glioma 
with cells closely resembling those of the central nervous system. The growths 
are often intermediate in anatomical structure between the true and the 
false. 

Plexiform Neuroma. — In this remarkable condition the various nerve 
cords may be occupied by many hundreds of tumors. The cases are often 
hereditary and usually congenital. The tumors may occur in all the nerves 
of the body, and, as numbers of them may be made out on palpation, the diag- 
nosis is usually easy. One of the most remarkable cases is that described by 
Prudden, the specimens of which are in the medical museum of Columbia Col- 
lege, New York. There were over 1,182 distinct tumors distributed on the 
nerves of the body. These tumors rarely are i)ainful, but may cause symp- 
toms through pressure on neighboring structures. 

Generalized Neuro-fibromatosis: von Recklinghausen’s Disease: Fi- 
broma Molluscum. — Special attention was directed to this particular form of 
multiple neuroma by von Becklinghauseu in 1882. The disease presents sev- 
eral groups of lesions : 





■’ i. Cotaitboub. — ( a) Soft, fibrous no&l^gi^ some iaessile, others 
eulated, varying in size and greatly in number, are scattered over the 
They may increase in number as age advances. (&) Bluish spots, indicating 
atrophy of the corium where the fibromata are perforating, (c) Pigments* 
jSpn, in the form of freckles, blotches, or diffuse areas., (d) Subcutaneous 
growths, at times of enormous size, causing the condition known as ‘^ele- 
phantiasis neuromatosa.” Congenital naevi are frequent. 

2. Nervous. — Tumors resembling plexiform neuromata may be present 
on any nerve trunk from the centre to the periphery. The variable situation 
leads to a variety of sensory or motor phenomena, especially as they may arise 
from the nerve roots within the spinal canal or cranium. Cases resembling 
tabes, syringomyelia and spastic paralysis are reported. The patients often 
show mental changes and disturbance of speech. 

3. Bone Lesions, — Changes similar to those of osteomalacia occur in 
about 7 per cent, of the cases. 

Other features may be mentioned: Three generations have been affected, 
OT two or three members of a family, or a mother and several children. The 
lesions may’ develop during pregnancy and disappear after delivery. Brick- 
ner, after whom this syndrome has been named, collected IG cases. The 
tumors do not always disappear. Adrian reported a case with multiple myo- 
mata of the stomach. A sarcomatous change may occur in the central tumors, 
but not in the optic and olfactory nerves which have not the sheath of 
Schwann. There may be associated glioma or other brain tumor. 

The nature of the disease is unknown. The occurrence of the pigmenta- 
tion and the osteomalacia suggest an endocrine disturbance ; but the familial 
and hereditary features point rather to an embryonic origin. 

The prognosis depends on the possibility of successful removal of such 
tumors as are causing greatest inconvenience. 

‘^Tubercula dolorosa.” — Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small subcu- 
taneous j)ainful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

'‘Amputation Neuromata.” — These bulbous swellings may form on the 
central ends of nerves which have been divided in injuries or operations. They 
are especially common after amputations. They are due to the tangled coil 
of axis-cylinder j)rocesses growing down from the central stump in an effort 
to reach their former end structures. They are very painful and usually re- 
quire surgical removal but may re(*,ur. 


m. DISEASES OF THE CEREBRAL NERVES 

OLFACTORY NERVES AND TRACTS 

The functions of the olfactory nerves may be disturbed at their origin, 
in the. nasal mucous membrane, at the bulb, in the course of the tract, or at 
the. centres in the brain. The disturbances may be manifested in subjective 
sensations of smell, complete loss of the sense, and occasionally in hypersBS- 
thesia. 
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m 4:he insane and in epilepsy. The a^a may be represented by att nnpte^ , 
ant odor, described as resembling chloride of lime, burning rags, or feathiSB. 
In a few cases with these subjective sensations tumors have been found in, the 
hippocampi. In rare instances, after injury of the head, the sense is pervoi^ed;; 
— odors of the most different character may be alike, or the odor may he? 
changed, as in a ])atient noted by Morell Mackenzie, who for some time could 
not touch cooked meat, as it smelt to her exactly like stinking fish. c 

Increased sensitiveness (hyperosmia) occurs chiefly in nervous, hysterical 
women, in whom it may sometimes be developed so greatly that, like a dog, 
they can recognize the difference between individuals by the odor alone. 

Anosmia; Loss of the Sense of Smell. — This may be produced by: (a) 
Affections of the origin of the nerves in the mucous membrane, which is per- 
haps tlje most frequent cause. It is not uncommon with chronic nasal catarrh 
and polypi. In paralysis of the fifth nerve, the sense of smell may J)e lost oil 
the affected side, owing to interference with secretion. It is doubtful whether 
the cases of loss of smell following the inhalations of foul or strong odors 
come under this or under the central division. *• 

(b) Lesions of the bulbs or of the tracts. In falls or blows, in caries of 
the bones, and in meningitis or tumor, the bulbs or the olfactory tracts may 
be involved. After an injury to the head the loss of smell may be the only 
symptom. Mackenzie noted a case of a surgeon who was thrown from lus gig 
and lighted on his head. The injury was slight, but the anosmia which fol- 
lowed was persistent. In tabes the sense of smell may he lost, possibly ovring 
to atrophy of the nerves. 

(c) Lesions of olfactory centres. There are congenital cases in which 
the structures have not developed, ('ases have been reported in which anosmia 
L?.b been associated with disease in the hemisphere. 

To test the sense of smell the pinigent bodies, such as ammonia, which 
act upon the fifth nerve, should not be used, but such substances as cloves, 
peppermint, and musk. This sense is readily tested by having two or three 
bottles containing the essential oils. In all instances a rhiiioscopic examina- 
tion should bo made, as the condition may be due to local causes. The treat- 
ment is unsatisfactory even in the cases due to local nasal lesions. 

OPTIC NERVE AND TRACT 

* (1) Lesions of the Retina 

These are of importance to the physician, and information of the greatest 
value may be obtained by a systematic examination of the eye grounds. Only 
a brief reference can be made to the more important appearances. 

Retinitis. — This ocjcurs in (icrtain general affections, more particularly in 
nephritis, syphilis, lcuka?mia, and anemia. The common feature in all those 
is the occurrence of haemorrhage and the development of opacities. There 
may also be a diffuse cloudiness due to effusion of serum. The haemoirhages 
are in the layer of nerve fibres. They vary greatly in size and form, but often 
follow the course of vessels. When recent the color is bright red, but,,they 
gradually change and old haemorrhages are almost black. The white spots Are 
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, ' to fibrinous exudate or to fatty dejg^Mration of thi reiin^ 
occasionally to accumulation of l^peocyt^s or to a localized sclerosis of the 
tetinal elements. The more important forms are : ' ^ 

^ Albuminuric retinitis occurs in chronic nephritis, particularly in the 
ihterstitial form. The percentage of cases' affected is from 15 to 25, There 
! Are instances in which these retinal changes occur at a stage when albuminuria 
may be slight or transient; but in such instances it will be found that there 
vis a marked arterio-sclerosis. Gowers recognized a degenerative form (most 
common), in which, with the retinal changes, there may be scarcely any altera* 
tion in the disk; a hcemorrhagic form, with many hjemorrhages and but slight 
signs of inflammation; and an inflammatory form, in which there is much 
swelling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the * 
retinal changes, and' one may be in doubt for a time whether the condition is 
. asscK'iated with renal changes or dependent upon intracranial disease. 

SypTiiLiTic Eetinitis. — In the acquired forih this is less .common than 
choroiditis. In congenital syphilis retinitis pigmentosa is sometimes found. 

^'’}^ETlNI^IS IN Anaemia. — A patient may become blind after a large hsemor- 
rhage, either suddenly or within two or three days, and in one or both eyes. 
Occasionally the loss may be permanent and complete. In some of these 
insiajices a neuro-retinitis has been found, probably sufficient to account for 
the symptoms. In the more chronic anaemias, particularly the pernicious 
form, retinitis is common, as determined first by Quincke. 

In MALARIA retinitis or neuro-retinitis may be present, as noted by 
’ Stephen Mackenzie. It is seen only in the chronic cases with anaemia, and is 
not nearly so common proportionately as in pernicious ana3mia, 

LeiiiwEM]C Eetinitis. — In this affection the retinal veins are large and 
distended ; there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. Inhere arc numt^rous haunorrhages and white or yellow 
areas, which may be large and prominent. In one case the retina post mortem 
was dotted with many small, opaque, white spots, looking like little tumors, 
the larger of which had a diameter of nearly 2 mm. 

Eetinitis is also found occasionally in diabetes, in purpura, in chronic 
lead poisoning, and sometimes as an idiopathic affection. 

Functional Disturbances of Vision.— (a) Toxic Amaurosis. — This oc- 
curs in uraemia and may follow convulsions or come on independently. The 
condition, as a rule, persists only for a day or two. This form of amaurosis 
occurs in poisoning by lead, alcohol, and occasionally by quinine. It seems 
more probable that the poisons act on the centres and not on the retina. 

(6) Tobacco Amblyopia. — The loss of sight is usually gradual, equal in 
both eyes, and affects particularly the centre of the field of vision. The eye- 
grounds may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red and green is found in all 
cases. Ultimately, if the use of tobacco is continued, organic changes may 
develop with atrophy of the disk, 

(a) Hysterical Amaurosis. — More frequently this is loss of acuteness of 
vision — amblyopia — but the loss of sight in one or both eyes may apparently ; 
be complete. 

, ^ The condition will be mentioned under hysteria. 




(d) Niqiit-bLindness — nyctalopia — ^ the coudition in wMch 
clearly seen during the day or by strong artificial light, but beconje^ 
the shade or in twilight, and hemeralopia, in which objects ‘can ndi^^e 

seen without distress in daylight or in a strong artiflfcial light, but a^^;reai^ly 
seen in a deep shade or in twilight, are rare functional anotnaliesf which 
occur in epidemic form. ’ f, 

(e) Retinal iiypeilesthesja is sometimes seen in hysterical woipen, 

is not frequent in actual retinitis. It may occur with albuminuric retinitis 
and with aortic insiifficieney. 


(2) Lesions of the Optic Nerve 


Optic Neuritis (Papillifls: Choked Disk ), — In the first stage there is con- 
gestion of tlv* (Ij.-. 'lul the edges are blurred and striated. Tn the second stage 
the cojigestion is more marked; Die swelling increases, the striation also is 
more visible. Tin; physiological cupping disappears and hiemorrhages are not 
uncommon. The arteries ])resent little change, the veins are dilated, and the 
disk may swell greatly. In slight grades the swelling gradually shbsides and 
occasionally the ne^rve rec*overs comjdetely. Jn instances in which the swelling 
and exudate are very great the subsidence is slow, and when it tinally disap- 
pears there is complete atrophy of the nerve. The retina may participate in 
the inflammation, which is then a neuro-retinitis. 

This condition is of the greatest importance in diagnosis. It may exist in 
its early stages without any disturbance of vision, and even with extensive 
papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally in anaemia and lead poisoning, more 
commonly in i]ej)hritis as ncuro-retijiitis. It occurs oc(*asionally as a primary 
idiopathic affection. The frequent connection with intracranial disease, par- 
ticularly tumor, makes its presence of great value. The nature of the growth 
is without influence. In over 90 per cent, of such instants the choked disk 
is bilateral. Jt is also found in meningitis, either the tuberculous or the 
simple form. In meningitis the inflammation may extemd down the nerve 
sheath. In tumor, however, it is probable that mechanical conditions, espe- 
cially venous stasis, are alone resimnsible for the mdematous swelling. It 
often subsides very rapidly after decompression has beeii performed. 

Optic Atrophy. — This may be: (a) A primary alfeciion. There is an 
hereditary form, in whiidi the disease has developed in all the males of a family 
shortly after puberty. A large number of the cases of primary atrophy are 
associated with spinal disease, particularly tabes. Other causes which are 
assigned are cold, diabetes, the s])ecific fevers, methyl alcohol, and lead. 

(6) Secondary atrophy results from cerebral diseases, pressure on the 
chiasma or on the nerves, or, most commonly of all, as a sequence of papillitis. 

The ophthalmoscopic appearances are different in the cases of primary 
and secondary atrophy. In the former the disk has a gray tint, the edges 
are well defined, and the arteries look almost normal ; whereas in the consecu- 
tive atrophy the disk has a staring opaque white aspect, with irregular out- 
lines, and the arteries are very small. . , ' 

The symptom of optic atrophy is loss of sight, proportionate to tbq dam- 
age in the nerve. The change is in three directions: ‘^(1) Diminished 




(3) Affections of the Chiasma md Tract 


theSchiaama the optic nerves undergo partial decussation. Each optic 
a& ft leaves the chiasma, contains nerve fibres which originate in the ' 
f^hae Of both eyes. Thus, of the fibres of the right tract, part have come . 
' tfireugh the chiasma v^ithout decussating from the temporal half of the right 
y ^fbtfina, the other and larger portion of the fibres of tlie tract have decussated 
in the chiaSma, coming as they do from the left optic nerve and the nasal half 
! ’qI retina on the left side. The fibres which cross are in the middle por- 
tii^j of the chiasma, while the direct fibres arc on each side. The following 
are the most important (*hanges from lesions of the tract and chiasma: 

5, Unilateral Aflfection of Tract. — Jf on the right side, this produces loss 
of functioji in the temporal half of the retina on the right side, and in the 
nasal half of the retina on the left side, so that there is only half vision, 
and the patient is blind to objects on the left side. This is termed homony- 
. mous hemianopia or lateral hemianopia. The fibres passing to the right half 
of each retina being involved, the patient is blind to objects in the left half 
,0f each visual field. The hemianopia may be partial and only a portion of 
the half field may be lost. The unaffected visual fields may have the normal 
exteiit, but in some instances there is considerable reduction. When the left 
half of one field and the right half of the other, or vice versa, are blind, the 
condition is known as heteronymous hemianopia. 

Disease of the Chiasma. — (a) A lesion involves, as a rule, chiefly the 
central portion, in which the decussating fibres pass which supply the inner 
or nasal halves of the retijiaj, producing in consequcn(ie loss of vision in the 
outer half of each field, or what is known as temj)oral herninanopia. 

(&) If tlie lesion is more extensive it may involve not only the central por- 
tion, but also the direct fibres on one side of the coniinissure, in w^hich case 
there is total blindness in one 63^6 and temporal hemianopia in the other. 

(c) Still more extensive disease is not infrequent from pressure of tumors 
in this region, the whole chiasma is involved, and total blindness results. 
The different stages in the process may often be traced in a single case from 
temporal hemianopia, then complete blindness in one e 3 ^e with temporal hemi- 
anopia in the other, and finally complete blindness. 

(d) A limited lesion of the cuter part of the chiasma involves only •the 
direct fibres passing to the temporal halves of the retinae and inducing blind- 
ness in the nasal field, or, as it is called, nasal hemianopia. This, of course, is 
extremely rare. Double nasal hemianopia may oc(‘ur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 


(4) Affections of the Tract and Centres 

The optic tract crosses the crus (cerebral peduncle) to the hinder part 
. of the optic thalamus and divides into two i)ortions, one of which (the lateral / 
root) goes, to the pulvinar of the thalamus, the lateral geniculate body, ai^/: . 
.tO/jthe^^iteriot quadrigeminal body (superior colliculus). From these part^/i 
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tbe terminat^s^ fiWs pass into the | 

fti^t^rnal capsule and «Bter the occipital Ipbe, forming the fihres of tiie. 
<^l^iatton, which terminate in and about the cuneus, the region of the^is^ 
perceptive centre. It is held by some physiologists that the cortical TiSuid, . 
centre is not confined to the occipital lobe alone, but embraces the occipitci; 
5 , angular region. : ^ 

A lesion of the fibres of the optic path anywhere between the cortical cen- / 
tre and the chiasma will produce hemianopia. The lesion may be situated; ; 
(a) In the optic tract itself, (b) In the region of the thalamus, iatetaj^, 
geniculate body, and the corpora quadrigemina, into which the larger part of ^ 
each tract enters, (c) A lesion of the fibre passing from the centre just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation, (d) Lesion of the 
cuneus. Bilateral disease of the cuneus may result in total blindness* (e) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated with visual defect, not so often hemianopia as (jrossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness^ ’a condition 
in which there is failure to recognize the nature of objects. 

The eifects of lesions in the optic nerve in different situations from the reti- 
' nal expansion to the brain cortex are as follows: (1) Of the optic nerve, total 
blindness of the corresponding eye; (^) of the optic chiasma, either temporal 
hemianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract between 
the chiasma and the lateral geniculate body })roduces lateral hemianopia; 
(4) lesion of the central fibres of the nerve between the geniculate bodies and 
the cerebral cortex produces lateral hemianopia; (5) lesion of the cuneus 
causes lateral hemianopia; and (0) lesion of the angular gyrus may be asso- 
ciated with hemianopia, sometimes crossed amblyopia, and the condition 
known as mind-blindness. (See Fig. 23.) 

Diagnosis of Lesions of the Optic Nerve and Tract. — This depends much 
qn the associated symptoms. The significance of hemianopia varies. There 
is a functional hemianopia associated with migiaine and hysteria. In a 
considerable })roportioii of all cases there are signs of organic brain disease. 
In a certain number of instances of slight lesions of tiie occipital lobe hemi- 
chromatopsia has been observed. The homonymous halves of the retina as 
far as the fixation point are dulled, or blind for colors. Hemiplegia is com- 
mon, in which event the loss of power and blindness are on the same side. 
Thus, a lesion in the left hemisphere involving the motor tract produces right 
hemiplegia, and when the fibres of the optic radiation are involved in the 
internal capsule there is also lateral hemianopia, so that objects in the field 
of vision to the right are not perceived. Hemianaesthesia is not uncommcfn 
in such cases, owing to the close association of the sensory and visual tracts ^ 
at the posterior part of the internal capsule. Certain forms of a|)haBia also 
occur in many of the cases, 

MOTOR NERVES OF THE EYEBALL 

Third Nerve {Nervus oculomotorius). — The nucleus of origin of this nerve 
is situated in the floor of the aqueduct of Sylvius; the nerve passes through 
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r ,^0ti8 fiioiis, it enters the orbit through the spheuoid^^ fissure and s^t^liea; ^^ 
/% its superior branchy the levator palpebras superioris and the superior rectus^ 
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Fig. 23 . — Diagram of Visual Paths. (From Vialet, modified.) 


OP. N., Optic nerve. OP. C., Optic chiasm. OP. T., Optic tract. OP. R., pptic 
radiations. EXT. GEN., External geniculate body. TllO.. Optic thalamus. C. QU., 
Corpora quadrigemina. C. C., Corpus callosum. V. S., Visual spewh centre. A. S., 
Auditory speeqh centre. H. S., Motor speech centre. A lesion at 1 causes blindness 
of that eye‘; at 2, bi-temporal hemianopia; at 3, nasal hemianopia. Symmetrical lesions 
at 3 and 3' would cause bi -nasal hemianopia; at 4, hemianopia of both eyes, with 
hemianopic pupillary inaction ; at 5 and 6, hemianopia of both eyes, pupillary reflexes 
n^mal; at 7, amblyopia, especially of opposite eye; at 8, on left side, word-blindness. 


and by its inferior branch the internal and inferior recti muscles and the infe- 
rior oblique. Branches pass to the ciliary muscle and the constrictor of the 
iris. , Lesions may affect the nucleus of the nerve in its course and cause either 
' paralysis or spasm. ; 

PARALYSIS. — A nuclear lesion is usually associated with disease of. 

: centres fpr the other eye muscles, producing general ophthalmoplegia, 




nerve itself is involved in its course, either by meningitis; 
r or aneurism, or is attacked by a neuritis, as in diphtheria. Compete 
/^inralysis is accompanied by the following symptoms: 

- ' , Paralysis of all the muscles, except the superior oblique and external recti^, . ^ 
by which the eye can be moved outward and a little downward and inward- 
There is divergent strabismus. There is ptosis or drooping of the upper eye- ; 
lid, owing to paralysis of the levator palpebrse. The pupU is usually dilated. 

It does not contract to light, and the power of accommodation is lost. The 
most striking features of this paralysis are the external strabismus, with 
. diplopia or double vision, and the ptosis. In very many cases the affection ^ 
of the third nerve is partial. Thus the levator palpebrae and the superior . 

, rectus may be involved together, or the ciliary muscles and the iris may be 
affected and the external muscles may escape. 

There is a remarkable form of recurring oculo-motor paralysis affecting 
chiefly women, and involving all the branches of the nerve. In some cases 
the attacks have come on at intervals of a month ; in others a much longer 
period has elapsed. The attacks may persist throughout life. Th^jr are some- 
times associated with pain in the head and sometimes with migraine. Mary 
Sherwood collected 23 cases from the literature. 

Ptosis is a common and important sign in nervous affections. We may 
here briefly refer to the conditions under 'which it may occur: (a) A con- 
genital, incurable form; (6) the form associated with definite lesion of the 
third nerve, either in its course or at its nucleus. This may come on with 
paralysis of the superior rectus alone or with paralysis of the internal and 
inferior recti us well, (c) There are instances of (complete or partial ptosis 
associated with cerebral lesions without any other branch of the third nerve 
being paralyzed, (d) Hysterical ptosis, which is double and occurs with other 
hysterical symptoms, (e) rscudo-j)tosis, due to affection of the sym])a- 
thetic nerve, is associated with symptoms of vaso-motor palsy, such as eleva- 
tion of the temperature on the affected side with redness and oedema of the 
skin. Contraction of the pupil exisis on the same side and the eyeball ap- 
pears rather to have shrunk into the orbit, (f) In idiopathic muscular 
atrophy, when the face muscles are involved, there may be marked bilateral 
ptosis. And, lastly, in weak, delicate women there may be a transient ptosis, 
particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are cthose which relate to the ciliary muscle ajid iris. 

Cycloplegia, paralysis of the ciliary muscle, (;auses loss of the power of 
accommodation. Distant vision is clear, but near objects cannot be prop- 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes; in the latter 
case it is usually associated with disease in the nuclei. Cycloplegia is an early 
and frequent sign in diphtheritic paralysis and occurs also in tabes, 

Ibidoplegia, or paralysis of the iris, occurs in three forms (Gowers) : 

(a) Accommodation iridoplegia, in which the pupil does not alter in sizp 
during the act of accommodation. To test this the patiept should look first « 
at a distant and then at a near object in the same line of vision. 

(5) Reflex Iridoplegia * — The path for the iris reflex is along the,pptia/ 
nerve and tract tP its terminationo then to the nucleus : of the third 
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along trunk *oi this nerve to tilie ciliary ganglion, and/iifS:-^ 
ciliary nerves to the eyes. Bach eye should he tested separately, tie , 
one being covered. The patient should look at a distant object in a dark partv^. 
,6t the room; then a light is brought suddenly id front of the eye at a di^'S 
tan^ of three or four feet, so as to ayoid the effect of accommodation. Loss.? 
of" this iris reflex with retention of the accommodation contraction is knowij 
as the Argyll-Eobertson pupil, ' 

(c) Loss of the Sicin Reflex . — If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being conveyed along the cer- 
vical sympathetic. Erb pointed out that thia skin reflex is lost usually in 
association with the reflex contraction, ])ut the two are not necessarily con- 
joined. In iridoplegia the pupils are often small, particularly in spinal dis- 
ease, as in the characteristic small pupils of tabes — spinal myosis. Iridoplegia 
may coexist with a^ pupil of medium size. 

Inequality of the pupils — anisocoria — is not infrequent in syphilis, paresis 
and tabes. It may occur in perfectly healthy individuals. 

Spasm. — O ccasionally in meningitis and in hysteria there is spasm of the . 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebra*. Nystagmus is a rhyihmicial contraction of the eye muscles 
met with in many congenital and acquired lesions of the brain, particularly in 
multiple sc'lerosis. It may be hereditary and has been traced through four 
generations in association with head nodding (Yawger). Lid nystagmus may 
also be present, it is rnet^with in albinos. The nystagmus of miners is ap- 
parently due to poor light. 

Fourth Nerve (Nervus Irochlearis ). — ^This suj)plies the superior oblique 
muscle. In its (jourse around the outer surface of the crus and in its pas- 
sage into the orbit it is liable to be compressed by tumors, by aneurism, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 
fourth ventricle may be involved by tumors or undergo degejioration with the 
other ocular nuclei. The superior oblique muscle acts in such a way as to 
direct the eyeball downward and rotate it slightly. Tlie paralysis causes de- 
fective downward and inward movement, often too slight to be noticed. The 
head is inclined somewhat forward and toward the sound side, and there is 
double vision when the patient looks down. 

Sixth Nerve. — Emerging at the Junction of the pons and medulla, it passes 
forward in a long and exposed course to the orbit, and sup])lies the external 
rectus muscle. It is often involved in meningeal exudate, compressed by tu- 
mors and })ossibly involved in an independent neuritis. When paralyzed, *lhere 
is internal squint with diplopia on attempting to look outwards. The true 
and the falj^e images are j)arallel, and grow further apart on looking to the 
paralyzed side. When the nucleus is involved, the internal rectus of the op- 
posite eye may be paralyzed as the nucleus sends fibres up in the pons to that 
.part of the nucleus of the opposite third nerve which supplies the internal 
. rectus. In one symptom-complex there is a combination of otitis media 
with complete paralysis of the sixth nerve. The inflammation travels to ; 
the apex of the petrous bone; then to the sixth nerve. The outlook is usually : i 
good, i < 

Oen^ral Features of Paralysis of the Motor Nerves of the Eye.— Gow^^ .: 

'divided them into five groups ; . ^ ^ 






; of lMi>vement--'^lS^^ paralysiff of the !; 

eyeball can not be moved outward. When the paralysis is |nep^p||te;^ 

movement is deficient “in proportion to the degree of the palsy. . ! 

Strabismtis . — The ixes of the eyes do not correspond. Thus^ paraljsia ; 
r of the internal rectus causes a divergent squint; of the external rectus, a oiojL 7 ,,f 
vergent squint. At first this is evident only when the eyes are moved^iin ,1^ ' 

“ direction of the action of the weak muscle. The deviation of the axis of tlie 
affected eye from parallelism with the other is called the primary deviation. 

(c) Secondary Deviation. — If, while the patient is looking at an objoctp 
the sound eye is covered, so that he fixes the object looked at with the affected 
eye only, the sound eye is moved still further in the same direction — e. g., out- . 
ward, when there is paralysis of the opposite internal rectus. This i^, knoTO 
as secondary deviation. It depends upon the fact that, if two muscles are 
acting together, wlieii one is weak and an effort is made to contract it, the 

; increased effort — innervation — acts powerfully upon the other muscle, causing 
an increased contrac'tion. 

(d) Erroneous Projection. — ^^We judge of the relation of external ob- 
jects to each other by the relation of their images on the retina; blit we judge 
of their relation to our own body by the position of the eyeball as indicated 
to us by tile innervation we give to the oimlar muscles” (Gowers). With 
the eyes at rest in the mid-position, an object at which we are looking is 
directly opposite our face. Turning* the eyes to one side, we recognize that 
object in the middle of tlie field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow' it we judge of its position by the amount of move- 
ment of the eyeballs. When one ocular museJe is weak the increased inner- 
vation gives the impression of a greater movement of the eye than has really 
taken place. The mind, at the same time, receives the idea that the object is 
further Ou one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main- 

‘ tained by a knowledge of the relation of external objects to it obtained bj the 
action of the eye muscles, this erroneous projection disturbs the harmony of 
these visual impressions and may lead to giddiness — ocular vertigo. 

(e) Double Vision. — This is one of the most disturbing features of paral- 
^ ysis of the eye muscles. The visual axes do not correspond, so that there is 

a double image — diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous dip- 
lopia^'the false image is ‘^on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint , 
the diplopia is simple; in divergent it is crossed. 

Sympathetic Fibres. — These supply the muscle of Muller, which pushes 
the eye forward, fibres in the muscle elevating the upper lid and the dilator 
jam&cle of the pupil. Stimulation causes widening of the palpebral fissure,^ 
exophthalmus and a dilated pupil, as in Graves’ disease. Paralysis causes a' 
slight degree of ptosis, enophthalmus and a contracted pupil. 

Ophthalmoplegia. — Two forms are recognized — ophthalmoplegia externa' 
and interna which may occur separately or together. 

" Ophthalmoplegia externa. — The condition is one of more or less com- 
plete palsy , of the external muscles of the eyeball, due usually to h sloVdtegen- ■ " 





station in the n^dei of the nerves, bnt iOmetunes to pressnre of tommsi td 
baillar meningitis. It is often, but not necessarily, associated vrith opfethaln 
moplegia interna. Of 62 cases analyzed by Siemerling in only 11 could 
syphilis be positively determined. The levator mdscles of the eyelids and the ^ 
^ superior recti are first involved, and gradually the other muscles, so that the 
eyeballs are fixed and the eyelids droop. There is sometimes slight protrusion 
of the eyeballs. The disease is essentially chronic and may last for years. 
It .is found particularly in association with general paresis, tabes, and in 
progressive muscular atrophy. Mental disorders wore present in 11 Of the 62 
cases. With it may be associated optic atrophy and affections of other cere- 
bral ner\es. Occasionally, as noted by Bristowe, it may be functional. 

OpiirHALMOPLEGTA INTEKNA. — Jonathan Hutchinson applied this term to 
a progressive paralysis of the internal ocular muscles, causing loss of pupil- 
lary ac'tion and the power of accommodation. When the internal and ex- 
ternal muscles are involved the affection i- known as total ophthalmoplegia, 
and in a majority of the cases the U\o conditions are associated. In some 
instances the internal form may depend upon disease of the ciliary ganglion. 

While, a rule, ophtlialmoplegia is a chronic process, an acute form may 
be associated with eiic'ephalitis or haemorrhagic softening of the nuclei of the 
ocular nerves. There is usually marked cerebral disturbance in the latter. 

Treatment of Ocular Palsies. — It is imjiortanl to ascertain the cause. The 
forms associated with tabes are obstinate and resist treatment. Occasionally* 
a palsy, complete or partiaj, may pass away spontaneously. The cases asso- 
ciated with chronic degenerative changes, as in paresis and bulbar paralysis, 
are little affected by treaiment. On the other hand, in syphilitic cases, spocufic 
treatment is often beneficial. Arsenic and strychnia, the latter hypoderm- 
ically, may be employed. In any case in whii'h the onset is acute with pain, 
hot fomentatiojis and counter-irritation or leeches applied to the temple give 
relief. Treatment by electricity has been employed without any spet lal effect. 
The diploj)ia may be relieved by the use of prisms, or it may be necessary to 
cover the affected eye with an opaque glass. ' 

FIFTH NERVE 
{Nervus trigeminus) 

Etiology. — Paralysis may result from: (a) Disease of the pons, particu- 
larly ha*morrhage, tumor or sclerosis, (b) Injury or disease at the bfifeo of 
the brain. Fracture rarely involves the nerve but meningitis, acute or clironic, 
and caries of the bone are not uncommon causes, (c) Tlie branches may be 
affected as they pass out — the first division by tumors pressing on the cavern- 
ous sinus or by aneurism; the second and third divisions by growths in the 
sphenomaxillary fossa, {d) Primary iieurilis, which is rare. 

Sjnnptoms. — (a) Sensory Portion. — Disease of the fifth nerve may cause 
loss of sensation in the parts supplied, including the half of the face, the cor- 
responding side of the h(»ad, tlie conjunctiva, the mucosa of the lips, tongue, 
hard and soft palate, and of the nose of the same side. The anaesthesia may 

preceded by tingling or pain. The muscles of the face ar^ also insensible ^ 
aud the movements may be slower. The sense of smell is interfered wiiifa| 




gtiarded from injury an ulcerative inflammation of the 0y6 
This was supposed to be due td nutritional changes from pai‘ilyais ofcy 
so-called trophic nerve fibres. This idea has been overthrown by the large 
number of cases in whi(;h the Gasserian ganglion has been removed without' 
consequent inflammation of the eye. Herpes may occur in the regioB^ supplied"^ 
by the nerve, usually the upper branch, and is associated with much pain, 
which may last for months or years. In herpes zoster with the neurititi 
there may be slight enlargement of the cervical glands. (See Trigqimnal 
Neuralgia.) ^ 

(6) Motor Portion. — The inability to use the muscles of mastication on 
; the affected side is the distinguishing feature of paralysis of this portion of 
the nerve. It is recognized by placing the finger on the masseter and tempo^ 

^ muscles, and, when the jiatient closes the jaw, the, feebleness of their contrSh 
tion is noted. If paralyzed, the external pterygoid can not move the Jaw 
. toward the unaffected side ; and when depressed, the jaw deviates to the paral- 
yzed side. Motor paralysis of the fifth nerve results from lesions of the nucleus 
or in the peripheral part of the motor division. 

Spasm of the Muscles of Mastication, — Trismus, the masticatory spasm- , 
of Romberg, may be tonic or clonic, and is either an association phenomenon 
in general convulsions or, more rarely, an independent affection. In the tonic - 
form the jaws are kept close together — lock-jaw — or can be separated only for 
a short space. The muscles of mastication can be seen in (jontraction and 
felt to be hard; the spasm is often painful. This tonic contraction is an ^ 
early symptom in tetanus, and is sometimes seen in tetany. A form of this 
tonic spasm occurs in hysteria. Occasionally trismus follows exposure to cold, 
and is said to be due to reflex irritation from the teeth, the mouth, or caries - 
of the jaw. It may also he a symptom of organic disease due to irritation 
near the motor nuedeus of the fifth nerve. 

Clonic spasm of the muscles supplied by the fifth occurs in the form of . 
rapidly repeated contractions, as in “chattering teeth.” This is rare apart 
from general conditions, though cases are on record, usually in women late 
in life, in whom tliis isolated clonic spasm of the musedes of the jaw has been 
found. In another form of clonic spasm sometimes seen in chorea there are 
forcible single contract iojis. 

^c) GrsTATOUY. — There are two views concerning the course of the fibres 
that carry gustatory impulse from this part of the tongue. Ac(;ording to some 
they take a devious path, passing with the chorda tyrnpani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to MeckeFs ganglion, 
and this they leave to reach the maxillary nerve, which they follow through 
the trigeminal nerve to the brain, it seems more probable that the fibres pass 
iwith the facial nerve to the brain directly from the geniculate ganglion by 
the nervus intermedius of Wrisberg. The studies of Cushing upon patient^ 
who have had the Gasserian ganglion removed show 'that the sense of taste i» 
retained. 

The diagnosis of disease of the trifacial nerve is rarely difficult. It must ' 
be remembered that the preliminary pain and hyperaesthesia are sometimes 
mistaken for ordinary neuralgia. The loss of sensation and the palsy of t^ ; 
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taiisdes of mastication are readily determined. Involv^ent of <nM 
means a1.esion peripheral to the Gasserian ganglion. 

Treatment— When the pain is severe morphia may be required and loc*d 
applications are useful. If there is a suspicion of syphilis, appropriate treats 
ment should be given. Faradization is sometimes beneficial. 


FACIAL NERVE 


Paralysis {BelVs /^aZsy.)— E tiology.— The facial or seventh may be para- 
lyze^ by (a) lesions of the cortex — supranuclear palsy; (6) lesions of the 
nucleus itself; or '(c) involvement of the nerve trunk in its tortuous course 
within ihe pons and througli the wall of the skull. 

(а) Hvpranuclear paralysis, due to lesion of the cortex or of the facial 
fibres 111 tlie eorona radiata or internal capsule, is, as a rule, associated with 

jjemiplegia. It may be due to tumors, abscess, inflammation, or softening in 
the cortex or in the region of the internal capsule. Jt is distinguished from 
the })eriphcral form by the persistence of the normal electrical excitability ol 
both nerves and muscles and tlie frequent absence of involvement of the upper 
branches of the nerve, so that the orbicularis j)alpebrarum, frontalis, and eor- 
rugator muscles are spared, in rare instances these .muscles are paralyzed. 
In tins form the voluntary mo\cments are more impaired than the emotional. 
Isolated paralysjs — mouoi)legia facialis — due to involvement of tlie cortex or 
of the fibres in their patli^to the nucleus, is UTUommon. In the majority of 
eases supraiiucl<‘ar facual paralysis is part of a hemiplegia. Paralysis is on 
the same side* as that of tlie arm and leg because the facial muscles bear the 
same relation to the cortex as the spinal muscles. The nuclei of origin on 
either side of the middle lino in the medulla are uiiiteu by decussating fibres 
witli the cortical (‘ciitn* on ihe opposite side. (See Fig. 22.) A few fibres 
reach the nudeus from the cerebral cortex of the same side, and this un- 
crossed path may innervate the upper facial muscles. 

(б) The nuclear paralysis caused by lesions of the nerve centres in the 
medulla is seen in tumors, encephalitis, chronic softening, and hamiorrhage. 
It may bo involved in polio-myelitis. In diphtheria this (‘ciilre may also be at- 
tacked. The symptoms are practically similar to those of an affection of the 
nerve fibre itself — inf ran U( dear paralysis. 

(r) Juvolvemeut of the Nerve Trunk. — Paralysis may result from: 

(1) Involvemtmt of the nerve as it' passes through the pons — that is, be- 
tween its nucleus in tlu floor of the fourth v<»ntricle and the point of*emer- 
gence in the postero-lateral asjiect of the pons. The specially interesting fea- 
ture in connection with involvement of this part is the production of what 
is called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is iiuohed above the point of dedi^satioii in the luedulla (Fig. 22). Thifi 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the up))er half of the pons involves the fibn^s not of the outgoing nerve on the 
same side, but of the fibres from the h(‘mispheres before they have crossed tq 
the nucleus of the opposite side. In this case there would be paralysis of tiM 
face and limbs on the side opposite to the lesion. The palsy would reseml^hll 
the cerebral form, involving only the lower fibres of the facial nerve. 
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at fl^"poiiit of emergence 

t||^rly by tie growl^, by gummata, meni^ptk, o!r <h^: 

^ injured in fracture of the base. 


J(3) In passing through the Fallopian canal the nerve, may be inv^lv^ 


in disease of the ear^ particularly by caries of the bone in otitis mediae 
is a common cause. Fibrositis about the nerve may be responsible. 

j(4) As the nerve emerges from the styloid foramen it is exposed to in- 
juries 'and blows which may cause paralysis. The fibres may be cut in the re- 
■ moval of tumors in this region, or the paralysis may be caused by pressure 
of the forceps in an instrumental delivery, 
f ^ (5) Exposure to cold is a common cause, inducing a neuritis of the nerve 
; within the Fallopian canal, lieik believes that in most of these cases there 
is an acute otitis media from which the nerve is involved. 

(C) Syphilis is not an infrequent cause, and the paralysis may appear 
" early with the secondary symptoms. 

(7) It may occur in association with herpes. 

Facial diplegia is a rare condition occasionally found in affections at the 
base of the brain, lesions in the pons, simultaneous involvement of the nerves 
in ear-disease, and in diphtheritic paralysis. Disease of the nuclei or sym- 
metrical involvement of the cortex might also produce it. It may occur as 
' a congenital affection. 11. M. Thomas described two cases in one family. 

Symptoms. — In the peripheral iacial paralysis all the branches of the 
nerve are involved. The face on the affected side is immobile and can neither 
be moved at will nor particjipate in any emotional movements. The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye cun not be closed or the forehead 
wrinkled, the lower lid droops, and the eye waters. On the affe<ded side the 
angle of the mouth is lowered, and in drinking the lips are not kept in close 
apposition to the glass, so that the liquid is apt to run out. In smiling or 
laughing the contrast is most striking, as the affected side does not move, giv- 
ing a curious unequal appearance to the tw^o sides of the face. In long stand- 
ing cases, when the reaction of degeneration is present, if the patient tries 
to close the eyes while looking fixedly at an object t])e lids on the sound side 
close firmly, but on the paralyzed side there is only a slight inhibitory droop 
of the upper lid, and the eye is turned upward and outward by the inferior 
oblique. On asking the patient to show his upper teeth, the angle of the 
mouth is not raised. In all these movements the face is drawn to the sound 
side Vy the action of the muscles. Speaking may be slightly interfered with, 
owing to the imperfection in the formation of the labial sounds. Whistling 
can not be performed. In (Viewing the food, owing to the paralysis of the 
^ buccinator, particles collect on the affected side. The paralysis of the nasal 
. muscles is seen on asking the patient to sniff. Owing to the fact that the 
lips are drawn to the sound side, the tongue, when protruded, looks as if it 
' ! were pushed to the paralyzed side ; but on taking its position from the incisor 
teeth, it will be found to be in the middle line. The reflex movements are lost 
in this peripheral form. 

The sensory functions of the facial nerve, to which much attention has 
been paid by Cushing, Mills and others, are ministered to by the geniculate 
ganglion, the intermediary nerve of Wrisberg, and the chorda tympani^j ^hidr ^ 
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of pTeiBure, positimi and passiTe movem^t nuoa in a Bep(ur^.''aPS^|en.t 
^iaieaa in the motor nerve ot the face. Cntaneoue sensihilitjr, both epimiail^ 
r^by iriiich we localize light touch, and protopathic, by whicli ^ve Veqt^nize 



^gi^es of heat and cold, is not ministered to by the facial nerve proper. Thei?*?; 
are observations that would indicate, however, that the anterior part of th0 
tongue and "possibly a little strip of the skin of the auricle have a vestigial sUp*, 
i>ly from this nerve. j 

When the nerve is involved after the chorda tympani has joined it, the sensed 
of taste is lost in the anterior part of the tongue on the affected side. When 
the nerve is damaged outside the skull the sense of taste is unaffected. Head- 
ing is often impaired in facial paralysis, most commonly by preceding eair 
disease. The paralysis of the stapedius muscle may lead to increased sehai; 
tiveness to musical notes. Herpes in the ear and in the distribution of the 
fifth nerve is sometimes associated with facial paralysis. Severe pain w^j 
precede or accompany the paralysis. It is usually in the ear and mastoid 
region but may radiate to the occipital and trigeminal distribution. The face 
on the affficted side may be swollen. 

The electrical reactions, which are those of a peripheral palsy, have coa*- 
siderable importancte from a prognostic standpoint. Erb’s rules are as fol- 
lows : If there is no change, either faradic or galvanic, the prognosis is gooil 
and recovery takes place in from fourteen to twenty days. If the faradic 
and galvanic excitability of the nerve is only lessened and that of the muscle 
increased to the galvanic current and the contraction formula altered (the 
contraction sluggish AC<KC), the outlook is relatively good and recovery 
wdll probably take place in from four to six weeks; occasionally in from eight 
to ten. When the reaction of degeneration is present and the mechanical exr 
citability is altered, the prognosis is relatively unfavorable and recovery may 
not occur for two, six, eight, or even fifteen months. 

CouHSE. — This is usually favorable in the common form but not in those 
due to intracranial lesions or caries of bone. The onset in the form following 
cold is very rapid, developing perhaps within twenty-four hours, but rarely is 
the paralysis permanent. Hunt has drawn special attention to recurrent 
facial paralysis which may be on one or alternate sides — ‘‘relapsing alternat- 
ing.^’ In some instances contracture develops as the voluntary power returfis, 
and the natural folds and the wrinkles on the affected side may be deepened, 
so that on looking at the face one at first may have the impression that the 
affected side is the sound one. This is (torrected at once on asking the patient 
to smile, when it is seen which side of the face has the more active movement. 
Aretaeus noted the difficulty sometimes experienced in determining which side 
was affected until the patient spoke or laughed. ,, 

Permanent Facial Paralysis. — One of the distressing sequels is per- 
manent loss of power with immobility and the disfigurement resulting irom 
the overaction of the muscles on the sound side. There are three groups of 
cases: (1) Those due to trauma, especially the birth palsies from injury by 
forceps. *(2) Due to suppurative middle-ear disease, following scarlet 
diphtheria, or sepsis of any kind, such as puerperal fever. (3) In a few cas^ 
following the ordinary Bell’s paralysis. Even when paralysis exists 
childhood, there may be slight voluntary control, and the muscles may rei^id^ 
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to 5t^e facial nem in reality may have recovered or re^n*; 

^ted> and the disfigurement and loss of function result from the over-streteli- 
of the degenerated muscles by the action of their opponents on the soiifid 


ie (Turrell), 

\Diagnosis, — T his is usually easy. The distinction between the peripheral 
: and central form is based on facts already mentioned. 

TueatK'KNt, — I n the cases which result from cold and are probably due 
to neuritis within the bojiy canal, hot applications should be made;’ subse- 
,quently counter-irritation by iodine or small blisters sliould be used. If the 
ear is diseased, free discharge should be obtained. The galvanic current naay 
he employed to keep up the nutrition of the muscles. The positive pole should 
be placed behind the ear, the negative one along the zygomatic and other 
muscles. The application (*an be made daily for a quarter of an hour and the 
- patient can make it himself. Massage in the course of the nerve and of the 
. muscles of the facte is also useful. A course of iodide of j>otassium may be 
given oven when there is no indication of sypliilis. 

^ In those cases in which the nerve has been d(‘si roved by an injury, during 
an operation or from disease, and when ihere has been no evidencd'*of return- 
ing function after treatment for a few months, a nerve anastomosis should bo 
performed. For this purpose either the s]>inal accessory or the hypoglossal 
i^erve may be used. Though the normal conditions may never be comjdetel^ 
regained, the motor power will bo largely restored and ti)e deformity lessenefi7 
This procedure, based on the results of physiological experimentation, makes 
one of the most strikijig of modern operations. 

Spasm. — This may be limited to a few or ijivolve all the muscles inner- 
vated by the facial nerve, and may be unilateral or bilateral. It is known 
also as mimic spu^sm or convulsive iic. Several difl'ererit affections are usually 
considered under the name of facial spasm, but we speak here only of tlui 
simple spasm of the facial muscles, either primary or following paralysis, and 
do not include the habit sfiasni in children, or the lie convulsif of the French, 

Gowers recognized two classes — one in whidi there is an organic lesion, 
and an idiopathic form. It is thought to be due also to reflex causes, such as 
the irritation from carious teeth. The disease usually 0 (*(turs in adults, whereas 
the habit spasm and the iic convulsif of the French, often confounded with it, 
are most common in children. True mimic spasm occasionally comes on in 
childhood and persists. When the result of organic disease, there has usually 
been a lesion of the centre in the cortex, as in the case rej)orted by Berkley, 
or pressure on the nerve at the base of the brain by aneurism or tumor. 

Symptoms. — The spasm may involve only the muscles around the eyes-— 
blepharospasm — in W'hich case there is constant, ra})id, quic^k action of the 
orbicularis palpebrarum, wdiich, in association with photophobia, may be tonic 
in character. More commonly the s])asm affects the lateral facial muscles 
with those of the eye, and there is constant twitching of the side of the face 
. with partial closure of the eye. Tlie frontalis is rarely involved. In aggra- 
vated cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by emotional causes and by voluntary movements of the face. As 
a rule, it is pamless, but there may be tender points over the course of the fifth 




nerve, partietilarly the aupraorbital branch. tPonic ^pasm of the 
Uttay follow paralysis, and is said to resnlt occasionally from cold, 

The outlook in facial spasm is always dubious. A majority qf i 
persist for years and are incurable. 

Tkeatment. — Sources of irritation should be looked for and remoyeij; 
When a painful spot is present, blistering or the application of the cautejy^s 
may relieve it. The salicylates, mercury and iodide have seemed to help ; 
some patients and should be tried. Injection of alcohol (50 per cent.) intb.'f 
the facial nerve has been successful (Patrick). The needle should be intrq* 
dticed with great care and the alcohol injected very slowly until the first signs 
of weakness of the facial muscles appear. Weir Mitchell recommended freez-. 
ing the cheek for a few minutes daily or every second day with the spray, and 
this, in some instances, is beneficial. Often the relief is transient and at every 
clinic patients may be seen who have run the gamut of all measures without 
material improvement. Severe cases may require surgical interference. The 
nerve may be divided near the stylomastoid foramen and an anastomosis made 
between it^and the spinal accessory. 


AUDITORY NERVE 


The eighth nerve in reality consists of two separate nerves — ^the cochlear 
^and vestibular roots. These two roots have entirely different functions, and 
are therefore best <* 0 ijsidew‘d separately. The eo(*hlear nerve is the one con- ^ 
necied wdth the organ of (Jorti, and is concerned in hearing. The vestibular ' 
nerve is connected with the vestibule and semicircular canals, and has to do - 
with the maintenance of equilibrium. 

The Cochlear Nerve 

The cortical centre for hearing is iii tlio iemporo-sphenoidnl lolw. Primary 
disease of the auditory nerve in its centre or intracranial course is uncommon. ^ 
More frequently the terminal branches are affected within the labyrinth. The 
ears are represented l)ilaterally ill the brain and so a lesion on one side does 
not cause any marked disturbance, but if the left side is involved this may, 
result in word-deafness. A tumor involving the region of the posterior quad- 
rigeminal bodies causes deafness on the same side. 

Lesions of the nerve at the base of the brain may result from the pressure 
of tumors, iiK-luding the acoustic tumor, meningitis, luemorrhage, or* trau- 
matism. A primary degem^ration of the nerve may occur in tabes. Primary 
disease of the terminal mndoi of the coclilear nerve is rare, A form results 
from epidemic cerei)ro-sj)inal meningitis, in which the nerve is frequently: 
involved, causing permanent deafness. Jn young children the condition results,: 
in deafmutism. 

Internal Ear. — In a majority of cases with auditory nerve symptoms 
lesion is in the internal ear, either primary or the result of extension of dijs-i;' 
ease of the middle ear. Two groups of symptoms may be produced — hyp^e^Kl 
.ajsthesia and irritation, and diminished fun(^tion or nervous deafness. 

(a) Hypekjesthesia and Irritation. — This may be due to altered 
tion of the centre as well as of the nerve ending. True hypereBsthesia— 






:ion 

'V^dltion^ wh^ BotuQUlB^ sosletimes evem 
^ti^r pe^Bs/ are heard with great inteBsitj. It occurs in hysteria ^andv^/ 
cwoualfy^m cerebral disease. In paralysis of the s^pedius low notes 'may he : 
heard witn intensity. In dyssesthesia, or dysacusis, ordinary sounds cause 
unpleasant sensation, as commonly happens in connection with headache, wl^ 'y 
ordinary noises are badly borne. ' ' ■ 

Tinnitus aurium is a term employed to designate certain subjective aehsa^ . 
l^ons of ringing, roaring, ticking and whirring noises in the ear. It a 
yetj common and often a distressing symptom. Certain drugs, such aa 
3^e, may cause it. It is associated with many forms of ear disease and may 
result from pressure of wax on the drum. It is rare in organic disease of , 
1^; central connections of the nerve. Sudden intense stimulation of the nerve 
' may cause it. A not uncommon form is that in which the patient hears a 
continual bruit in the ear, and the noise has a systolic intensification, usually 
on one side. It may suggest an internal aneurism. A systolic murmur may 
be heard occasionally on auscultation in anaemia and neurasthenia. Subjec- 
tive noises in the ear may precede an epileptic seizure and are ^sometimes 
present in migraine. In whatever form tinnitus exists, though slight‘and often 
regarded as trivial, it occasions great annoyance and mental distress, and has 
driven patients to suicide. 

The diagnosis is readily made ; but it is often extremely difficult to deter- 
mine the cause of the tinnitus. The relief of constitutional states, such as 
^ anaemia or neurasthenia may result in cure. A careful local examination 
’ of the ear should always be made. One of the most worrying forms is the 
constant clicking, someiimes audible many feet away from tlie patient, and due 
probably to clonhi spasm of the muscles connec'ted with the Eustachian 
tube or of the levator palati. The condition may persist for years un- 
changed, and then disappear suddenly. The ])ulsating forms of tinnitus, 
in whkh the sound is like that of a systolic niunnur, are almost invariably 
subjective. It is to be refnembenKl that in children there is a systolic 
brain murmur, best heard over the ear, and in some instances appreciable 
in the adult. 

(6) Diminished Fcnctiox ok Nekvous Deafness. — In testing for nerv- 
ous deafness, if the tuning fork can not be heard v;hen placed near tlie meatus, 

' but the vibrations are audible by phudng the foot of the tuning fork against 
the’ temporal bone, the conclusion may be drawn that the deafness is not due 
to involvemc’ii of the nerve. The vibrations are conveyed through the tem- 
poral bone to the coidilea and vestibule. The watch may be used for the same 
purpose, and if the meatus is closed and the watch is heard better in (jontact ' 
with the mastoid process tliari when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain disease, but in all cases the function 
of the nerve should he carefully tested. 


The Vestibular Nerve 

Our sense of position in space and the control of the balance of the body 
doi)end partly on proper function of the vestibular nerve and its central asso- 
ciations in ^he cerebellum and cerebrum. The paths from the labyrinth ai« 



'' ;^’^curately' to giroip'af 

Ma^ty, both as to tracts i 

" Disturbance of the relation of the body to space, or of its b^n^, 
jy- duqes in consciousness the unpleasant seiisation which we call dizzihesfei or 
, ' yertigo. It, results from a discord between the impressions arising in 
labyrinth, the cerebellum, ' the eye muscles and elsewhere, and a failure tor 
coordinate these in the cerebrum. The controlling factor is the vestibulat 
m^hanism.* The cochlear nerves are often involved simultaneously, produb- 
ing tinnitus, and nystagmus may be associated. 

An apprehension, not a true vertigo, is common in looking from a height, 
especially in those with disease of the internal ear. True vertigq is always 
accompanied by a sensation of falling or turning, even when the .person is ip 
bed, and if standing, there is inco-ordinatioii of the muscles, with staggeitog, 
or falling. The patient may feel that he is moving or the objects about him 
appear to rotate. The direction in which he falls is variable and of apecial 
importaiKje. Nystagmus is often associated anJ the direction and intensity 
should be studied. 

(1) Aftditorjr (Labyrinthine) Vertigo— Meniere’s Syndrome.— In4S61 
Meniere des(;ribed an affection characterized by noises in the ear, attacks of 
vertigo which may be associated with vomiting and loss of consciousness; in 
many cases there is progressive loss of hearing. Barany groups the conditions 
in which the labyrinth may be affected and vertigo occur under the following: 
heads : (a) Acute infectioius diseases, influenza, cerebro-spinal meningitis, ete, 
(6) Chronic infectious diseases, syphilis particularly, (c) Constitutional 
conditions and intoxications. Haemorrhage into the labyrinth (in leukaemia,, 
purpura hajinorrliagicja, pernicious anaemia) ; chlorosis, thyroid intoxications, ' 
arterio-selerosis, etc. (d) Tumors and diseases of the central nervous sys-^ 
tem ; tumors of the acoustic nerve, cerebellum, pons, and fourth ventricle, men- 
ingitis, cerebellar abscess, multiple sclerosis, tabes, etc. (e) Trauma; fracr 
ture of the base, etc. (/) Hereditary degenerative diseases and malformations 
of the internal ear. (g) Iiitoxications, alcohol, nicotine, qubiine, salicylic acid 
group, arsenic. To these may be added gas emboli in caisson disease and 
ordinary emboli. 

Symptoms. — The attack usually sets in suddenly with a buzzing noise in- 
the ears and the patient feels as if he were reeling or staggering. He may, 
feel himself to be reeling, or the objects about him may se(‘m to be turning, 
or the phenomena may be combined. The attack is often so abrupt tliat the 
patient falls, though, as a rule, he has time to steady himself by graspuig 
. some neighboring object. Consciousness is generally maintained, but .may 
be momentarily lost. Ocular symptoms are usually present. Jerking of the: 
eyeballs, or nystagmus, occurs. The patient becomes pale and nauseated; a' 
clammy sweat breaks out on the face, and vomiting may follow. The durar 
tion of the attack varies; it may be very short, but usually the patient has 
to lie quietly for some time, as any movement of the head brings on another’ 
attack. Labyrinthine vertigo is usually paroxysmal, coming on at irregular 
, intervals, sometimes of weeks or months; or several attacks may occur i # 
day. . . 

. The outlook is uncertam. While many patients recover completely^;, ip; 
; others deafness results and the attacks recur at shorter intervals. la 











Ta:ted <s£k|^d patient '^Onatantly suffers from vertigo, and may even be : 
conned to his bed.’^ 

<.Apute Vestibulitis - — In this there is severe vertigo with vomiting and 
ataicia of a cerebellar form, suggesting bilateral disease of the cerebellum. 
Permanent deafness on both sides comes on rapidly; the cerebellar features 
gradually disappear. 

Affections of the External and Middle Ears . — Irrigation of the meatus 
may be followed by giddiness or by a severe Meniere syjidromc. Wax is one 
of the commonest causes and the first to be sought for, Keinoval of a dried 
^agment pressing against the drum may cure a persistent and distressing 
Vertigo. All forms of middle ear disease may cause vertigo, the suppurative 
as well as the chronic sclerotic. Noises in tlie ear are usually present as 
’ well. The atta(*ks may he of great severity, but apart from gross brain lesions, 
death is rare. A patient with chronic deafness and tinnitus had severe ^ 
vertigo in turning in bed on tlie left side. There was no suggestion of . 
central lesion. Death occurred in one of tlie attacks. 

(2) Vertigo iu Intraxsranial Tumors.—Tlie symptom is variable: the 
largest growths may exist in any region without it — a very small* ojie in a 
special locality may cause severe attacks. The vestibular fibres may be 
directly involved in any part of their course or indirecily ('Oinpressed. Direct 
involvement is seen in tumors of the (‘crebello-pontine angle, affecting the 
eighth and usually the seventh nerves, in tumors of the cerebellum, and in 
aneurism. 

Vertigo is rarely a focal sym})tom as it may follow indirect pressure from 
tumors of the (*erebrum. 

(3) Ocular Vertigo, — The association of giddiness with ocular defects 
has long been recognized, and the newly studied ocular reflexes of vestibular 
nerve origin now jflay an important role in diagnosis. Nystagmus, double 
vision, and paralysis of acicjoinmodatioii may be o(tular associations of vertigo. 
The central conne(‘tioiis of the nuclei of the “spa(‘e nerve’' wdth those of 
the ocular muscles are very close. Errors of refraction may cause an irritation 
and instability of the space nerve centres leading to severe vertigo. 

(4) Cardio- vascular Vertigo. — Vertigo is a common f(‘aturc in neuro- 
circulatory asthenia. In cardiac insuflicieiiey giddiness is a frequent com- 
plaint particularly with aortic disease. The loss of consciousness in Stokes- 
Adams’ disease may he preceded by distressing symptoms of vertigo. One 
of the commonest forms is seen in hyT)erteiision with arterio-sclerosis, very 
often 'With tinnitus. Jt may be slight and noticed only in the morning or 
on getting up suddenly. In other instances it is one of the most distressing 
features of progressive sclerosis of tlie cerebral arteries. Vertigo may precede 
or accompany the attacks of transient paralysis with asphasia; and with a 


persistent headache and hypertension it may precede an apoplexy. Low 
blood pressure is also a frequent cause. 

(6) Toxic vertigo is described as due to alcohol, tobacco and quinine, to 
the toxins of the specific fevers, and to focal infection. The essential proc- 
ess is a neuritis of the eighth m-rve, or a chronic degenerative change, involv- 
ing cochlea and labyrinth. A high-pitched tinnitus, with progressive deaf-', 
ness, and transient attacks of vertigo, sometimes of the M6nifere type, are' 
the usual symptoms. True toxic neuritis of the vestibular nerve is very^ 




Gastric, r^nal and tarions types «f fuk^ibnal have diminish^. , 

; progressively in importance since the studies of BArdny. ! 

; • 'l)|AGNOsisI — The nervous, ansemic and cardio-vascular groups rarely 
oifer any difficulty but the diagnosis from minor epilepsy is not so easy, 
particularly in the types without spasm. Tinnitus may be present, but it 
iiS rare to have actual loss of consciousness in aural vertigo, in which, also, 
the actual giddiness is more persistent. The simpler Barany tests may be 
applied ; the more complicated ones call for the help of the specialist. " A full 
consideration will be found in Barker’s Clinical Diagnosis, vol. iii. The 
vestibular reflexes are as important in some cases as those of the iris, 

Tkeatment. — Bromide of potassium, in 20 grains (1.3 gm.) doses three 
times a day, is sometimes beneficial. If there is a history of syphilis the 
iodides should be administered. The salicylates should always be tried in 
the Meniere syndroine. In cases in which there is hypertension nitroglycerin 
may be given, at first in very small doses, but increasing gradually. It is 
not specially valuable in Meniere's disease, but in the giddiness in middle 
age associated with arterio-sclerosis it sometimes acts very satisfactorily. 
Correction of errors of refraction is sometimes followed by prompt ^relief 
of vertigo. 

Endemic Paralytic Vertigo. — ^In parts of Switzerland and France there 
is a remarkable form of vertigo described by Gcrlier, which is characterized 
by attacks of paretic weakness of the extremities, falling of the eyelids, re- 
markable depression, but with retention of consciousness. It occurs also in 
northern Japan, where Miura says it develops paroxysmally among the farm 
laborers of both sexes and all ages. It is known there as kubisagari. 


GLOSSO-PIIABYNGEAL NERVE 

The ninth nerve contains both motor and sensory fibres and is also a 
nerve of the special sense of taste to the tongue. It supplies, by its motor 
branches, the stylo-pharyngeus and the middle constrictor of the pharynx. 
The sensory fibres are distributed to the upper }jart of the pharynx. 

Symptoms. — Of nuclear disturbance we know very little. The pharyn- 
geal symptoms of bjribar ])aralysis are pro])al)ly associated with involvement 
■ of the nuclei of t^s nerve. Lesion of the nerve trunk itself is rare, but 
it may be compreised by tumors or involved in meningitis. Disturbance 
of the sense of taste may result from loss of function of this nerve, in which 
case it is (jhiefly in the posterior third of the tongue. In neuralgia hf the 
^ nerve there is pain in the throat about the tonsil and anterior pillars which 
radiates to the ear and upper part of the neck. 

The general disturbances of the sense of tasie may be briefly mention^. 
Loss of the sense of taste — ageusia — may be caused by disturbance of the 
peripheral end organs, as in affections of the mucosa of the tongue. This is.^ 
common in fever or dyspepsia, in which conditions, as the saying is, every^ , 
thing tastes alike. Strong irritants, such as pepper, tobacco, or vinegar, may . 
dull or diminish the sense of taste. Complete loss may be due to involte- < 
ment of the nerves either in their course or in the centres. Perversion of 
' sense of taste — parageusis — is rarely found, except as an hysterical manifes^!^. 
lion and in the insane. Increased sensitiveness is still more rare. There 
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occasional snbjective sensations of taste, occurring as an aura in epilepsy or 
as part of the hallucinations in the insane. 

PNEUMOGASTRIC (VAGUS) NERVE 

The tenth nerve has an important and extensive distribution, supplying 
the pharynx, larynx, lungs, heart, oesophagus, and stomach. The nerve may 
be involved at its nucleus along with the spinal accessory and the hypoglossal, 
forming what is known as bulbar paralysis. It may be (;omi)ress(»d by 
tumors or aneurism, or in the exudation of meningitis, simple or syphilitic. 
In its course in the neck the trunk may be involved by tumors or in wounds. 
It has been tied in ligature of the carotid, and has l)een cut in the removal 
of deep-seated tumors. The trunk may be attacked by neuriiis. 

The affections of the vagus are best considered in connection with the 
distribution of the separate nerves. 

Phaiyngeal Branches. — With the glosso-pharyngeal the branches from 
the vagus form the pliaryngeal plexus, from wiiicli the muscles and mu(*osa 
of the pharynx are 6uj)plied. In paralysis due to involvement of this either 
in the nuclei, as in bulbar paralysis, or in the course of the nerve, as in 
diphtheritic neuritis, there is difficulty in swallowing and the food is not 
passed on into the oesophagus. If the nerve on one side only is involved tlie 
deglutition is not much impaired. In these cases the ])artu‘le8 of food fre- 
quently pass into the larynx, and, wlien the soft palate is involved, into the 
posterior nares. 

Spasm of the phar^mx is always a functional disorder, usually occurring 
ill hysterical and nervous p(*ople. (lowers mentioned a case of a gentleman 
who could not eat unless alone, on account of the inability to swallow in tlie 
presence of others from spasm of the pharynx. This s])asm is a well marked 
feature in hydropholjia, and occurs also in pseu(lo-hydro])hoI)ia. 

Laryngfeal Branches. — Idie superior laryjigcal nerve su[)plies tlie nuujous 
membrane of the larynx above the cords and the crico-tliyroid muscle. The 
inferior or recurrent laryngeal curves around the arch of the aorta on the 
left side and the subclavian artery on the riglit passes along tlie trachea 
and supplies the inui'osa below the cords and all tlie muscl(*s of the larynx 
except the crico-thyroid and the epiglottidean. Ex])erim(‘nts have shown that 
these motor nerves of the pjieumogastrie are all derived from the s])inal ac- 
cessory. The remarkable (*ourse of tlie recurrent laryngeal in‘rves renders 
them liable to pressure within the thorax, particularl}'^ by aneurism. The 
following are the most imjiortant forms of paralysis: 

(a) Bilateral 1*akalysis of the AnnucTORs. — In this condition the 
posterior crico-arytenoids are involved and the glottis is not o])ene(l during 
inspiration. The cords may be close together in the jiosition of plionation, 
and during inspiration may be brouglit even nearer together by the pressure 
of air, so that there is only a Jiarrow chink ihrough wliit*h the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs oc- 
casionally as a result of cold, or may follow a laryng(*al catarrh. The posterior 
muscles have been found degenerated when the others were liealthy. Tlie con- 
dition may be produced by pressure upon both vagi, or upon both recurrent 
nerves. As a central affection it occurs in tabes and bulbar paralysis, but'- 




inay be seen also in hysteria. The characteristic symptoms are nbpiratory 
Btridor with unimpaired phonation. Possibly, as Gowers suggested^ many 
cases of so-called hysterical spasm of the glottis are in reality abductor 
paralysis. 

(6) TJnilatekal Abductor Paralysis. — ^This frequently results from 
the pressure of tumors or involvement of one recurrent nerve. Aneurism is 
the most common cause, though on the right side the nerve may be involved 
in thickening of the j)lcura. The left nerve may be involved in mitral 
stenosis. The symptoms are hoarseness or roughness of the voice, as is 
so common in aneurism. Dyspnoea is not often present. The cord on the 
affeotod side does not move in inspiration. Subsequently the adductors may 
become involved, in whic'h case plionation is still more impaired. 

(c) AnurcTOii Paralysis. — This results from involvement of the lateral 
crico-arytenoid and . the arytenoid muscle itself. It is common in hysteria, 
particularly of women, and causes the hysterical aphonia, which may come 
on suddenly. It may result from catarrh of the larynx or from overuse of 
the voice. In laryngosco])ic examination it is seen, on attempting phona- 
tion, thaft there is no power to bring the cords together. 

(ri) Sj’asM' ok TiiK ^luscLKS OK THE Larynx. — 111 this the adductor 
muscles are invoJv(*d. It is not uncommon in children, and has been referred 
to as laryngismus stridulus. Paroxysmal attacks of laryngeal spasm are rare 
in the aduli, but (‘uses are des(Ti})ed in which the patient, usually a young , 
girl, wakes at night in an attack of intense dsy]»Tioea, which may persist long 
enough to j)rodu(‘e cyanosis. Liveing states that they may replace attacks 
of migraine. 'J'hey o(*cur in a (diaracleristic form in tabes, the so-called 
laryngeal (‘rises. TIrto is a spastic aphonia, in which, when the patient 
attempts to sp(*ak, phonation is completely prevent(‘d i)y a spasm. 

Disturbs n(‘(* of the sensory nerves of the larynx is rare. 

(e} An.estiikhia may occur in bulbar paralysis and in diphtheritic neu- 
ritis — a serious (‘Oiidil ion, as portions of food may enter the trachea. It is 
usually asso('iated witli dysphagia and is sometimes present in hysteria. 
lly})cnesthesia of the larynx is rare. 

Cardiac Branches. — Tin? cardiac jdexus is form(?d by the union of branches 
of the vagi and of the sympaihetic nerv(»s. The vagus fibres subserve motor, 
sensory aiid probal)ly troj)hic functions. 

Motor. — The fibres which inhibit, control, and regulate the cardiac ac'<* 
tioii pass in the vagi. Irritation may produce slowing of the action. Czermak 
could slow or even arr(*st the In^Trt’s action for a few }>eiits by pressing a 
small tumor in his neck against one pueumogastric nerve, and it is said 
that the Same can be ])roduced by forcible bilateral pressure on the carotid 
canal. There are instances in W'hich persons appear to have had voluntary 
control over the ac'tion of the heart. Cheyne mentions tlie case of Colonel 
Townshond, ^‘who could die or expire when he j)lpased, and yet by an effort, 
or somehow come to life again, wdiich it seems he had sometimes tried before V 
he had sent for us.” Retardation of the heart’s action has also followed 
accidental ligature of one vagus. Irritation of the nuclei may also be accom- 
panied with a nciurosis of this nerve. On the other hand, when there is com-, 
i)lete paralysis of the vagi, the inhibitory action may be abolished and 
accejeratory influences have full sway. The hearths action is then 



increased. This is seen in some instances of diphtheritic nei^i^’ ^ iir ’ 
involvement of the nerve by tumors, or its accidental removal or ^igatureJ. ; 
Complete loss of function of one vagus, however, may not be followed by any" 
symptoms. 

Sensohy symptoms on the part of the cardiac branches are very varied. 
Normally, the hearths action proceeds regularly without the participation of 
consciousness, but the unpleasant feelings and sensations of palpitation and 
pain are conveyed to the brain through this nerve. How far the fibres of the 
pneumogastric are involved in angina’ it is impossible to say. 

Pnlmonaxy Branches. — We know very little of the pulmonary branches 
of the vagi. The motor fibres arc stated to control the action of thfe bronchial 
muscles. The various alterations in the respiratory rhythm are probably 
due more to changes in the centre than in the nerves themselves. 

Gastric and (Esophageal Branches. — The muscular movements of these 
parts arc presided over by the vagi and vomiting is induced through them, 
usually reflexly, but also by direct irritation, as in meningitis. Spasm of the 
oesophagus generally occurs with other nervous phenomena. Pain may be 
due to cram]) of ilic stomach or to sensory disturbance of this ir^rve, due . 
to irritation of the peripheral ends, or a neuralgia of the terminal fibres. 
Some forms of nervous dyspe})sia prol)a))ly def>end upon distur))ed function of 
this nerve. The severe gastric! crises which ocjcur in tabes are due to central 
irritation of the nuclei. Vagotonia is an important element in many disorders 
of the digestive tract. 


SPfNAL ACCESSORY NERVE 

Paralysis. — The smaller or internal part of this nerve joins the vagus and 
is distributed through it to the laryngeal muscles. The larger external part 
is distributed to the storno-mastoid and trapezius muscles. * 

The nuclei of the nerve, particularly of the accessory part, may be in- 
volved in bulbar ])aralysis. The nuclei of the external portion, situated in 
the cervical cord, may be attacked in progressive degeneration of the motor 
nuclei of the cord. The nerve may be involved in the exudation of meningitis, 
or be compressed by tumors, or in caries. The sympioms of paralysis of the 
accessory portion whick joins the vagus have already been given in the ac- 
count of the 2^«lsy of the laryngeal branches of the pneumogastric. Disease 
or conjpression of the external portion is followed by j)aralysis of the sterno- 
mastoid and of the tra])ezius on the same side. In paralysis of one sterno- 
mastoid the patient rotates the head with difficulty to the opposite side, but 
there is no torticollis, though in some cases the head is held obliquely. As 
the trapezius is suj)])lied in part from the cervical nerves, it is not com- 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when the 
patient draws a deej) breath or shrugs the shoulders. The middle portioh of 
the trapezius is also weakened, the shoulder droops a little, and the angle 
of the scapula is rotated inward by the action of the rhomboids and the levator 
anguli scapulae. Elevation of the arm is impaired, for the trapezius docs 
not fix the scapula as a point from which the deltoid can work. 








^ . lii '^^ressive muscular atrophy wo sometimes see bilateral paralysis , of 
these tdtiisSes, Thus, if the sterno-mastoids are affected, the head tends to 
fall baci:'; when the trapezii are involved, it falls forward, a characteristic ^ 
; attitude of the head in many cases of progressive muscular atrophy. Gowers 
suggested that lesions of the accessory in difficult labor may account for those 
cases in which during tlie first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
sj^mptom in cervical meningitis, the result of caries. 

The TiiEATMENT of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should be 
stimulated by electricity and massage. 

Accessory Spasm {Torticollis: Wryneeje ). — The forms of spasm affecting 
the cervical muscles are best considered here, as the muscles supplied by the 
accessory are chiefly, though not solely, responsible for the condition. 

(a) Congenital Torticollis.— This ooiidition, also known as fixed 
torticollis, depends upon the sliortening and atrophy of the sterno-mastoid 
on one sfde. It occurs in cliildren and may not be noticed for several years 
on account of the sliortness of the neck, the i)arents often alleging that it has 
only recently come on. It affects the right side almost extdusively. A re- 
markable circumstani'e in connection with it is the existence of facial asym- 
metry noted by Wilks, which appears to he an essential part of this congenital 
form. In congenital wryncHk tlie sterno-mastoid is shortened, hard and firm, 
and in a condition of more or less advam^ed atro])hy. This must be distin- 
guished from the local thickening in the sterno-masloid due to rupture, which 
may ocemr at birth and ])rodu(ie an iiiduratioii. Although the sterno-mastoid 
is almost always afl*eeted, tliere are rare cases in winch the fibrous atrophy 
affecds the tra])ezius. This form of wryneck is readily relieved by tenotomy, 
but Goldiiig-Bird states that the facial asymmedry persists, or may become 
more evident. With reference to the piithology, Golding-Bird concludes that 
the facial asymmetry and the torticollis are ijitegral parts of one affection 
which has a central origin, and is the counterpart in the head and neck of 
infantile paralysis wdtb tali])es in the foot. 

(b) Si'Asmonic Wryneck. — Two varieties of this spasm occur, the tonic 
and the clonic, which may alternate in the same (*ase ; or, as is most common, 
they are separate and remain so from the outset. The disease is most fre- 
quent in adults and, according io Gowers, more common in females. In 
America it is certainly more frequent in males. la females it may be an 
hysterical manifestation. There may be a marked neurotic family history, 
but it is usually impossible to fix upon any definite etiological factor. Some 
(*ases have followed cold; others a blow, Brissaud described what he caUfi^. 
mental torticollis. It is usually met with in neurasthenic patients and in 
elderly persons, and consists of a clonic spasm of the rotators of the head. ' 

.'The symptoms are well defined. In the ionic form the contracted sterno-^ 
mastoid draws the occiput toward the shoulder of the affected side ; the chin 
is raised, and the face rotated to the other shoulder. The sterno-mastoid may 
be affected alone or in association with the trapezius. When the latter < 
implicated the head is depressed still more toward the same side. In lojpig- 
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standing cases these muscles are prominent and very rigid. There may be 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the spasm is clonic are much more distressing and serious. 
The spasm is rarely limited to a single muscle. The sterno-mastoid is al- 
most always involved and rotates the head so as to a])proximate the mastoid 
process to the inner end of the clavicle, turning the face to the opposite side 
and raising the chin. When witli this the trapezius is affected, the depression 
of the head toward the same side is more markt^d. The head is drawn some- 
what backward ; the shoulder, too, is raised by its action. The splenius may 
be associated with the sterno-mastoid. Its atition is to incline the head and 
rotate it slightly toward the same side. Other muscles may be involved, 
such as the scalenus and platysma myoides; and in rare cases the head may 
be rotated by the deep cervical muscles. There are cases in which the 
spasm is bilateral, causing a backward movement — retro-collic spasm. 
This may be tonic or clonic ; in extreme cases the face is horizontal and 
looks upward. 

These clonic contractions may come on without warnijig, or be preceded 
by irregular pains or stiffness of the neck. The jcn-king inovemehts rec'ur 
every few moments, and it is impossible to keep the head still for more than 
a minute or two. In time the musclc^s undergo hj})ortro})hy ainl may he dis- 
tinctly larger on one side than the other. In some* c*ases the ])ain is consid- 
erable; in others there is sim])ly a feeling of fatigue, l^he Ri)asms (*ease dur- 
ing sleep. Emotion, exedtement, and fatigue increase them. The s])asm may 
extend from the nc'ck muscles and involve those; of the fac'e or arms. 

The disease varies much; cases occasionally get well, ))ut the majoritv 
persist, and, even if temporarily relieved, the disc^ase fre(]uentiy recnirs. The 
affection is usually regarded as a functional neurosis, hut it is possildy due 
to disturbance of the cortical centres pre^siding oven* tlie muscles. 

Treatment . — Temporary relief is sometimes ohtaimul ; a permnnent cure 
is exceptional. I’sycho-tlierapeutic treatment has been suc'cessful in some 
cases. In mild cases educaiion in the voluntary relaxation of the affecited 
muscles is useful. Various drugs have hecui used, hut rarely with l)enent. 
Occasionally, large doses of bromide h*ssen the intensity of the spasms. 
Morphia has been sUc'cessful in some cases, hut there is great danger of 
establishing a habit. Galvanism may he tried. Count(‘r-irrita1ion is prob- 
ably useless. Fixation of the head mechanically can rarely be borne ])y the 
patient. Those obstinate cases come ultimately to the surgeon, and the opera- 
tions of stretching, divisio]i, and exielsioji of the ac'cessory nerve and division 
of the muscles have been tried. Temporary relief may follow and is in 
proportion to the extent of the operation, hut, as a rule, the condition re- 
turns. Risien Russ(;ll thinks that resection of the posterior branches of the 
upper cervical nerves is most likely to give relief. 

(c) The NODDING SPASM of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple 
trick, a form of habit spasm, or a phenomenon of epile])sy (E. nutans), in 
which case it is associated with transient loss of consciousness. A similar 
nodding spasm may occur in older children. In women it sometimes occurs 
as an hysterical manifestation, commonly as part of the so-called salaam 
convulsion. 
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This, is the motor nerve of the tongue and for most of the muscles attached ^ 
to the hyoid bone. Its cortical centre is probably the lower part of the 
anterior central gyrus. 

Paralysis. — (a) Coutical Lesion. — ^The tongue is often involved in 
hemiplegia, and the paralysis may result from a lesion of the cortex itself, 
or of the fibres as they pass to the medulla. It does not occur alone and is 
coiisitlered with hemi])legia. There is this difference, however, between the 
corti(j:al and other forms, that the muscles on both sides of the tongue may be 
more or less affected but do not waste, nor are their electrical reactions dis- 
turbed. 

(/>) Nijclii\u and iNEiiA-NUCLEAR Icsions result from slow progressive 
(legtuieration, aS' in bulbar paralj^sis or tabes; occasionally there is acute 
softening from obstruction of the vessels. The nuclei of both nerves are usu- 
ally iUfected together, hut may he attacked separately. Trauma, syphilis 
and lead j)oisoning are causes. The fibres may be damaged by a tumor, and 
at the hiise by menijigitis; or the nerve may be involved in the condylar fora- 
men by disease* of the skull. It may be involved in its course in a scar, as in 
Jlirk(*tt’s (!ase, or compressed by a tumor in the parotid region. As a result, 
there is loss of fum tion in the* nerve fibres and the tongue undergoes atrophy 
on the airect(‘(l side. It is protruded toward the paralyzed side and may.^ 
sliow fibrillary twitcliing. 

The Hympioms of involv(*meut of one hypoglossal, either at its centre or 
ill its (Oiirsc, are tliose of unilateral paralysis and atrophy of the tongue. 
lA’hen prolrinled, it is pushed toward the aftected side, and there are fibrillary 
twiichings. 'J'he atrojiby is usually marked and the mucous membrane on 
the affc(*tcd side* is thrown into folds. Articulation is not much impaired 
in Ihe unilateral affection. When the disease is bilateral, the tongue lies al- 
most iiiotionb'ss in tlic floor of the mouth; it is atrophied, and can not be 
protrudcrl. Speccli and mastication are extremely difficult and deglutition 
may he impaired. If the seat of the disease is above the nuclei, there may 
be little or no wasting. The condition is seen in progressive bulbar paralysis 
and occasionally in jirogrcssive muscular atrophy. 

Tile (UaynoHU is readily made and the situation of the lesion can usually 
be determined, since when supra-nuclear there is associated hemiplegia and 
no wasting of the muscles of the tongue. I*fuclcar disease is only occasionally 
unilaieral; most commonly bilateral and part of a bulbar paralysiat The 
fibres of the hypoglossal may he involved within the medulla after leaving 
th(‘ir nuclei. In sinli a case there may ])e paralysis of the tongue on one side 
and paralysis of the limbs on the opposite side, and the tongue, when pro- 
truded, is puslied toward the sound side. The treatment is that of the causal 
condition. 

Spasm. — This rare affecition may be unilateral or bilateral. It is most 
frequently a part of some other convulsive disorder, such as epilepsy, chorea, 
or spasm of the facial muscles. In some cases of stuttering, spasm of th^ 
tongue precedes the explosive utterance of the words. It may occur in hys- 
teria, and is said to follow reflex irritation in the fifth nerve. The mc^ 
remarkable cases are those of paroxysmal clonic spasm, in which the tongue 
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rapidlj tfarnst in out, as many as ior^ or fifty times a min^ttei • 
prognosis is usually good. ' ‘ 

•J-J' ‘ 

COMBINED PARALYSIS OF THE LAST THREE AND FOUR CRANIAL NERVES 

The war experience has widened our knowledge of these cases* There 
may be: (a) Avellis syndrome, palato-laryngeal paralysis from involvement 
of the ninth and eleventh. With this there may be involvement of the tenth 
with paralysis of the superior constrictor of the pharynx. When the outer 
fibres of the spinal ac'cessory are involved, the sterno-cleido-inastoid may bo 
paralyzed on the same side {Schmidfs syndrome^, {h) Hughlings^Jachson's 
syndrome* Involvement of the ix, x, xi, and xii — disturbance of taste and 
paralysis of the superior constrictor of the pharynx (ix and x) ; hcmi-anses- 
thesia of the })alatc and pharynx, sometimes with cough and dyspnoea and 
salivation wdiich may be profuse (x and xi) ; hemi-paralysis of the larynx (xi) 
with hemi-paralysis of the tongue (xii). In wounds of the retro-parotidean 
space or after a })arotid bubo, in addition to tlie hypoglossal, the sympathetic 
nerves with fibres of the ix, x, and xi may be involved, causing exopWhalmos, 
myosis, and sweating, with the combined paralyses known as Villaret’s syn- 
drome. These combined paralyses may be mn^lcar caused by gummatous or 
tuberculous meningitis, by tumor or by injury. In the war c*ases the lesions 
have oftein been more extensive, and symptoms of involvement of the vagus 
have been more common than in the ordinary instances from tumor or 
meningitis. 



IV. DISEASES OF THE SPINAL NERVES 

CERVICAL PLEXUS 

Oocipito-cervical Neuralgia. — This involves the nerve territory supplied 
by the occipitalis major and minor, and the auricularis magnus nerves. The 
pains are cliiefly in tlie back of the head and neck and in the ear. The 
condition may follow cold and is sometimes associated with stiffness of the 
neck or torticollis. Unless disease of the bones exists with it or it is due 
to pressure of tumors, the outlook is usually good. There are tender points 
midway between the mastoid process and tlie spine and just above the parietal 
emineni’e, and between the sterno-mastoid and the trapezius. The affection 
may be due to direct pressure in carrying heavy weights. 

Affections of the Phrenic Nerve. — Paralysis may follow a lesion in the 
anterior horns at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, alcoholic, diphtheritic or saturnine. 

When the diaphragm is paralyzed respiration is carried on by the inter- 
costal and accessory muscles. When the patient is quiet and at rest little may 
be noticed, but the abdomen retracts in inspiration and is forced out in expira- 
tion. On exertion or even on attempting to move there may be dyspnoea. If 
the paralysis sets in suddenly there may be dyspnma and lividity, which is 
usually temporary (W. Pasteur). Pneumonia or bronchitis seriously aggra* 




TOtes the c6ndy;ioli. Difficulty in coughing, owing to the 
drawing a full breath, addfe greatly to the dan^r. 

When the phrenic nerve is paralyzed on t)ne side the paralysis may be 
scarcely noticeable, but inspection and the fluoroscope show that the descent 
of,, the diaphragm is much less on the affected side. 

The diag^&m of paralysis is not always easy, particularly in women, who 
habitually use 'this muscle less than men, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncom- 
mon, particularly in diaphragmatic pleurisy, in large effusions, and in ex- 
tensive emphysema. The muscle itself may be degenerated. 

Owing to the lessened action of the diaphragm, there is a tendency to 
stasis at the 'bases of the lungs, and there may be impaired resonance and 
signs of oedema. As a rule, however, the paralysis is not confined to this 
muscle, but is part of a general neuritis or a polio-myelitis, and there are 
other symptoms of value in determining its presence. The outlook is usually 
serious. The treatment is that of the neuritis dr polio-myelitis. Artificial 
respiration should bo carried on if necessary. 

HiccougiL. — Here may be considered this remarkable symptom, caused by 
intermittent, sudden coiiiratdion of the diaphragm. The mechanism, how- 
ever, is complex, and while the afferent impressions to the respiratory centre 
may be peripheral or centra] the efferent are distributed through the phrenic 
nerve to the diaphragm, causing the intermittent spasm, and through the 
laryngeal branches of the vagus to the glottis, causing sudden closure as the 
air is rapidly inspired. There are various groups: 

{a) i>JFrj\MM'ATonY, seen particularly in affections of the abdominal vis- 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, sup- 
purative pancreatitis, and in severe forms of typhoid fever. 

(b) Ikkitative, as in the direct stimulation of the diaphragm when very 
hot substances are swallowed, in disease of the (esophagus near the diaphragm, 
and in many conditions of gastric and intestinal disorder, more particularly 
those associated wdtli fiatus. 

(e) Toxic. — I n these cases there is usually some general disease, as gout, 
diabetes, or chronic nephritis, llic’cough may be very obstinate in the later 
stages of chronic nephritis. 

(d) Cases in which the primary cause is in the nervous system; hysteria, 
epilepsy, shock, or cerebral tumors. It may be persistent in epidemic en- 
cephalitis. 

The TREATMENT is oftcTi Very unsatisfactory. Sometimes in the miMer 
forms a sudden reflex irritation will check it at once. A pinch of snuff may be 
effective, headers of Plato’s Symj)osium will remember that the physi(!ian 
Eryximachus recommended to Aristophanes, who had hiccough from (^ating 
too much, either to liold his breath (which for trivial forms of hiccough is 
very satisfactory) or to gargle with a little water; but if it still continued, 
‘^tickle your nose with sometliing and sneeze; and if you sneeze once or 
twice even the most violent hiccough is sure to go.’’ The attack must have 
been of some severity, as it is stated subsequently that the hiccough did not 
disappear until Aristo})hanes had resorted to the sneezing. 

Ice, a teaspoonful of salt and lemon juice, or salt and vinegar, or a tea- 
spoonful of raw spirits may be tried. When the hiccough is due to gastrid 
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irritation, lavage is sometimes promptly curative. Alkali should be given 
freely. A hypodermic injection of gr. % (0.008 gm.) of apomorphia may 
give prompt relief. In obstijiate cases the various antispasmodics have been 
used in succession. Pilocarpine has been recommended. The ether spray on 
the epigastrium may be effective. Hypodermics of morphia, inhalations of 
chloroform, the use of nitrite of amyl and of nitroglycerin have been bene- 
ficial in some cases. Benzyl benzoate in doses of drops of a 20 per cent, 
solution sometimes is effecitual. Galvanism over the phrenic nerve, or pres- 
sure on the nerves, applied between the heads of the steriio-cleido-mastoid 
muscles may be used. Strong traction upon the tongue may give immediate 
relief. Of all measures morphia used freely is the best. 


BRACTITAL T»T.EXU8 

Cervical Rib. — F reqitkxcy. — The anomaly is much more common than 
indicated in tlie literature. Sometimes bilateral, it may be complete with 
bony attachment to tlie second rib; incomplete, forming a short stump of 
variable lengtli, or — and this is im])ortant — tliere may be a fibrdus band-like 
attachment from a short rib to the first. It is more common on the left side. 
Symptoms usually appear between the fifteenth and thirtieth years, and their 
onset is often due to dropjiing of the slioulder girdle. Some form of exercise 
or ill women the carrying of a child on the arm may be responsible. 

The ribs may be visible, ojie more plainly than the other, and the subclavian 
artery, lifted u]), may pulsate high in the supraclavicular fossa. This ab- 
normal pulsation and the fullness in the fossa may suggest the presence of 
the extra rib. The throbbing may be marked enough to suggest aneurism. 
The rib may be felt, often more marked o]i one side; cven.the bifid extremity 
may be palpable, and the artery felt above the rib sometimes appears longer 
and larger lliaii normal. 

Sym<ptoms. — Many j)aiionts are unaware of the anomaly; the symptoms, 
which may come on suddenly, may be grouped as follows; 

(1) Local, (a) SuijracJavicular swelling, (b) Fulsation. (cr) Palpable 
tumor and aneurism. 

(2) JW'Uj’ifir. (a) Neuralgic pains (su])rac]avicnlar, cervical, brachial). 
(b) Para^sthesia. (r) Local anapsthesia. (d) Sympathetic nerve features. ’ 

(3) Mmcular. (a) Atrophy, in ulnar distribution. (&) Spaam. (c) In- 
term i ttent clan d ica ti o n . 

•(4) Vasctilar. (a) Vaso-motor changes (ischaemia, hyperaemia, swelling). 
(b) Local gangrene, (c) Aneurism, (i) spurious, (ii) true, (d) Thrombosis. 

Neuralgic pains occair in tlie cervical region, sometimes passing up the 
back of the head; more commonly the pain is in the distribution of the eighth 
cervi(;al and first dorsal nerve, sometimes only a dull pain and aching with 
numbness and tingling or even anaesthesia. Dissociation of cutaneous sensa- 
tion, loss of tactile and thermic with retention of pain sense, may be present. 
The cervical sympathetic may be involved with the usual features. Muscular 
atrophy is usually in the region of distribution of the ulnar nerve. The dif- 
ference lietween the two arms may be marked and the interossei wasted, as 
in progressive muscular atrophy, for which, when bilateral, cases may be 
mistaken. With pressure on and narrowing of the subclavian, intermittent 



claudication is present, characterized by numbness, tingling and swelling, 
sometimes by redness of the arm and muscular* disability on exertion. At 
rest the arm is normal and cotnfortable, but on exertion these features occur : 
spasm, tonic or clonic, in the muscles of the hand is occasionally seen. 

Vaso-motor Changes. — Redness with swelling, sometimes cyanosis and 
mottling, may be present, with changes resembling Raynaud’s disease; in a 
few cases gangrene of the finger tips has followed. 

Aneurism. — The subclavian artery may be tilted by th« ribs and give a 
wide area of supraclavicular pulsation. There may be: (1) Slight narrowing 
♦.from pressure, with feeble pulse on the affected side; (2) manifest enlarge- 
ment of the vessel, fusiform or uniform; or (3) a definite cylindrical aneurism. 
In 27 of e525 clinical cases collected by Halsted these local changes were 
present. The dilatation is distal to the point of constriction made by the 
rib and the scalenus anticus, which ITalsted explains by the abnormal play of 
the blood in the relatively dead pocket beyond the constriction, and the 
absence of the normal pulse pressure necessary to maintain the integrity of 
the arterial wall. The nervi arteriorum may be involved. 

Thrombosis. — This may occur in the vessels beyond the point of com 
strictioii, in one case involving suddenly the bracdiial and gradually extending 
to the axillary and subclavian, with the gradual development of an effective 
collateral circulation. 

The relative distribution of the symptoms as given by ITalsted from an 
exhaustive review of tlie literature was in (>3.3 per cent, ntirve symptoms 
alone, in 29.1 per cent., nervous and vascular symptoms, while 5.3 per cent., 
have only vascular symptoms. 

Diagnosjs. — This is easy as a rule oven witliout the X-rays. A serious 
diffkulty aiascs when disease of the cord octeurs in the subjects of cervical 
rib, e. g., syringomyelia, and })rogressivc muscular atrophy. In cases of pro- 
longed dis(*omfort or pain with vascular or trophic disturbance in the arm, 
cervical rib should be considered. 

Treatment. — When accidentally discovered, it is best not to tell the 
patient. Elevation of the shoulders may give relief. Massage, electricity and 
other forms of local treatment may be tried. The rib may he removed, but 
only as a last resort, as the results are not always satisfactory. 

' Combined Paralysis. — The plexus may be involved in tiic supraclavicular 
region by compression of the nerve trunks as they leave the spine, or by tumors 
and otlier morbid processes in the neck. Below the clavicle lesions are more 
common and result from ijijuries following dislocation or fracture, sonie- 
times from neuritis. A cervical rib may lead to a pressure paralysis of the 
lower cord of the plexus. A not infrequent injury in this region follows 
falls or blows on the neck, which by lateral flexion of the liead and depression 
of the shoulder seriously stretch the plexus. The entire plexus may be 
ruptured and the arm totally paralyzed. The rupture may occur anywhere 
between the vertebras and the clavicle, and involve all the cords of the plexus, 
or only the upper ones. The so-called ^^obstetrical palsy” usually results 
from the forcible separation of the head and neck from the shoulder during 
delivery, with tearing of ,the deep cervical fascia and the nerves, involving 
the roots from above and downward, so that the injury may vary from a slight 
lesion of the upper root to complete rupture of the plexus or the tearing of 



V- ' , - ', ' ,‘\ -'''*" 

the roots from the cord. In the complete lesion the an# is flaccid aid im- 
mobile, does not grow, and there is displacement of the head of the humerus ; 
sensory disturbances are rare. The prognosis is bad; only mild cases re- 
cover completely. Suturing the broken cords and planting ^ them in the 
neighboring roots have been followed by good results, but complete recovery 
rarely if ever follows. Another common cause of lesion of the brachial plexus 
is luxation of the head of the humerus, ])artieularly the subcoracoid form*. ' 

A primary neuritis of tJie brachial plexus is rare. More commonly the 
process is an ascending neuritis from a lesion of a peripheral branch, involv- 
ing first the radial or ulnar nerves, and spreading upward to the plexus, pro* 
ducing gradually complete loss of power in the arm. 

Lesions of Individual Nerves of the Plexus. — ( a ) Long Thoracic 
Nerve. — Senniiui jHiralysis follows injury to this nerve in the neck, usually by 
direct jirossure in carrying loads, and is very common in soldiers. It may be 
due to a neuritis following an acute infection or exposure. Isolated serratus 
paralysis is rare. It usually occurs with paralysis of otl)er muscles of the 
shoulder girdle, as in the myopathies and progressive musc ular atrophy. Con- 
comitant trapezius paralysis is the most frequent. In the isolated paralysis 
there is little or no deformity with the hancls luinging by the sides. Therlb 
are slight abnormal obliquity of the posterior border of the sca])ula and prom- 
inence of the inferior angle, but when, as is common, the middle part of the 
trapezius is also paralyzed the deformity is marked. The shoulder is lower, 
the inferior angle of the scapula is displaced inward and ui)ward, and the 
superior angle projects upward. When the arms are held out in front at 
right angles to the body the scapula becomes winged and stands out prom- 
inently. The arm can not, as a rule be raised above the liorizoiiial. The 
outlook of the cases due to injury or neuritis is good. » 

(6) Circumflex Nerve. — This supplies the deltoid and teres minor and 
may be involved in injuries, in dislocations, bruising by a crutch, or some- 
times by extension from arthritis. Occasionally the paralysis arises from a 
pressure neuritis during an illness. As a consequence of loss of power in the 
deltoid, the arm can not be raised. The wasting is usually marked and 
changes the shape of the shoulder. Sensation may be impaired in the skin 
over the muscle. Tlie joint may ho relaxed and there may be a distinct space 
between the head of the humerus and the acromion. 

(c) MuscuLO-sniRAL Paralysis; Eadial Paralysis. — This is one of the 
most common of peripheral palsies, due to the exposed position of the musculo- 
spinal nerve. It is often bruised by a crutch, by injuries of the arm, blows, 
or fractures. It is frequently injured when a person falls asleep with the arm , 
over the back of a chair, or by pressure of the body upon the arm when a 
person is sleeping on a bench or on the ground. It may he paralyzed by 
sudden violent contraction of the triceps. It is sometimes involved in a 
neuritis from cold, but this is uncommon in comparison with other causes. 
The paralysis of lead poisoning is the result of involvement of certain 
branches of this nerve. 

A lesion when high np involves the triceps, the brachialis anticus, and . 
the supinator longus, as well as the extensors of the wrist and fingers. In 
lesions just above the elbow the arm muscles and the supinator longus are , 
spared. The most characteristic feature is the wrist-drop and the inability 
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to- extend'^the fir^t phalanges of the fingers and thumb. In the pressure 
palsies the supinators are usually involve^nnd the movements of supination 
can not be accomplished. Sensation may be impaired* or there may be 
marked tingling, but the loss of sensation is rarely so pronounced as that of 
motion. * 

The affection is readily recognized but it is sometimes difficult to say 
upon what it depends. The sleep and pressure palsies are, as a rule, unilateral 
and involve the supinator longus. The paralysis from lead is bilateral and 
the su})inators are unaffected. Bilateral wrist-drop is a very common symp- 
tom in many forms of multiple neuritis, particularly the alcoholic ; but the 
mode of onset and the involvement of the legs and arms make the diagnosis 
easy. The duration and course of the musculo-spiral paralyses are very varia- 
ble. The pressure palsies may disappear in a few days. Recovery is tlie rule, 
even when the affection lasts for many weeks. The electrical examination 
is of importance in prognosis, and the rules laid down under paralysis of the 
facial nerve hold good here. The treatment is that of neuritis. 

(d) Ulnau NKiiVE. — The motor branches supply the ulnar half of the 
deep flexor^of the fingers, the muscles of the little finger, the interossei, the 
j^dductor and the inner head of the short flexor of the thumb, and the ulnar 
flexor of the wrist. Tlie sensory branches supply the ulnar side of the hand — 
two (or one) and a half fingers on the back, and one and a half fingers on the 
front. Paralysis may result from pressure, usually at the elbow joint, al- 
though tlie nervT, is hero protected. Possibly the neuritis in the ulnar nerve 
in some cases of actute illness may be due to this cause. Owing to paralysis 
of the ulnar flexor of the wrist, the hand moves toward the radial side; adduc- 
tion of the thuinl) is impossible; the first pnalanges can not be flexed, and the 
others can not be extended. In long-standing cases tin. first phalanges are 
overextended and*the others strongly flexed, producing the claw-hand; but 
this is not so m«arked as in progressive muscular atrophy. The loss of sensa- 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Neuve. — T his supplies the flexors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory fibres supply the radial side of the i)alm and the front of the thumb, 
the first two lingers and half the third finger, and the dorsal surfaces of the 
same three fingers. 

This nerve is seldom involved alone. Paralysis results from injury and 
occasionally from neuritis. The signs are inability to pronate the forgarm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The second phalanges 
can not be flexed on the first; the distal phalanges of the first and second 
fingers can not be flexed ; but in the third and fourth fingers this action can 
be performed by the ulnar half of the flexor profundus. The loss of sensation 
is in the region corresponding to the sensory distribution already mentioned* 
wasting of the thumb muscles, which is usually marked in this paralysis, 
gives to it a characteristic ajipearance. 

Volkmann’s Paralysis. — Ischcemic paralysis, as it is called, usually follows; 
the pressure of splints and bandages in children with fracture in the region 
of ,the elbow-joint. The changes are thought to be due to arrest of the circu- 
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lation in the muscles, which ar5& hardened and stiff and the flexors of the 
forearm are contracted. The hand is claw-like with the metacarpo-phalangeal 
joints strongly extended and the middle and terminal phalanges strongly 
flexed. The condition may come on with great ra])idity and appears to be a 
mnsciilar lesion though it is not always possible to exclude pressure on the 
nerves. The prognosis is good with judicious treatment. 


LUMBAR AND SACRAL PLEXUSES 

Lumbar Plexus. — The lumbar plexus is sometimes involved in growths of 
the lymph glands, in i)soas abscess, and in disease of the bones of the verte- 
brae. Tlie obturator uerve is occasionally ijijured during parturition, . When 
paralyzed the j)ower is lost over the adduidors of the thigh an<l one leg can 
not be crossed over the other. Outward rotation is also disturbed. The 
anterior crural nerve is sometimes involved in wounds or in dislocation of 
the hip- joint, less conimonly during ])arturition, and sometimes by disease 
of the bones and in jjsoas abscess. The special symj)toms of affection of this ' 
nerve are ])aralysis of the extensors of the knee with wasting of tiie museles, 
ana\stbesia of tlie aiitero-lateral ])arts of the thigh and of the inner side of 
the leg to tlie l)ig toe. H'his nerve is sonietim(‘S involved early in growths 
about the sj)ine, and there may 1m* pain in its area of diwstribution. Loss of 
the power of abducting the tliigli results from paralysis of the gluteal nerve, 
which is distributed to the gluteus medius and mijiimus muscles. 

External Cutaneous Nerve, — A peculiar form of sensory disturbance, con- 
fined to the territory of this nerve, wns first deseribed by Bernhardt in 1895. 
and a few months later by Tioth, who gave it the nsme of nieralgia paraistheiica. 
The disease is })ro!)a])ly due to a neuritis wdiich seems to origiuaic in tbe 
nerve where it passes under J^oupart’s ligament, just internal to the anterior 
superior iliac s]dne. The nerve is usually tender on pressure at this [joint.. 
The disease is more ('oninion in men. Musser and Sailer in 1900 collected 99 
cases, of which 75 wi*re in men. A large number of the cases are attributable 
to direct trauma or to sim])le [jressure ou tbe nerve in the a])oneurotic canal 
through which it ])asses. rregiiaiicy is among tlc' more common causes in 
women. 

The sensory disturbances (M)nsist of various forms of ])ara*sthesia located ' 
over the outer side of the tliigh, soiiietimes with diminished sensation 
or hyperasthesia. The symptoms may persist for years wn'th such discom-. 
fort„ exaggerated by walking or the tou(*h of the clothing, that patients may be 
greatly incapacitated. Exc'ision of the Jierve as it passes under l^ouparUs 
Jigarnent has given good results. 

Sacral Plexus. — The sacral plexus is frequently involved in tumors and 
inflammations wdthin the ])elvis and may he injured during parturition. 
Neuritis is common, usually an extension from the sciatic nerve. 

Goldthwaite calls attention to the fact that the lumbo-sacral articulation 
varies very greatly in its stability, and displacement of the bones may result 
with separation of the posterior portion of the intervertebral disc. The cauda 
equina, or the nerve roots, may be compressed. With displacement on one ' 
side the spine is rotated and the articular process of the fifth is drawn into 
the spinal canal, with such narrowing that paraplegia may result, and he 



'■<* ' loss ' 

reports a remarkable case in which paralysi#^ came on during the application 
ol! a plaster ja<Sket. Weakness of the Joints or displacements may cause irrita- 
tion of the nerves inside and outside the canal with resulting sciatica. 

Of the branches, the sciatic nerve, when injured at or near the notch, 
causes paralysis of the flexors of the legs and the muscles below the knee, but 
injury below the middle of the thigh involves only the latter muscles. There 
is also anaasthesia of the outer half of the leg, the sole, and the greater portion 
of the dorsum of the foot. Wasting of the muscles and trophic disturbances 
may follow. In paralysis of one sciatic the leg is fixed at the knee by the 
action of the quadriceps extensor and the patient is able to walk. 

Paralysis of the sjuall sciatic verve is rarely seen. The gluteus maximus 
is involved and there may be difficulty in rising from a scat. There is a strip 
of anassthesia along the back of the middle third of tlie thigh. 

External Popliteal Nerve . — Paralysis involves the perona?i, the long ex- 
tensor of the toes, tibialis anticus, and the extensor brevis digitoruni. The 
ankle can not be flexed, resulting in a condition known as foot-drop, and as 
the toes can not be raised the wffiole leg must be lifted, prodiic'ijig the charac- 
teristic steppage gait seen in so inany forms of periphfTal neuritis, lii long- 
standing cases tlie foot is permanontlv (ixteiidcd and there is wasting of the 
anterior tibial and ])ero]ieal muscles. The loss of sens;ition is in the outer 
half of the front of the leg and on the dorsum of the foot. 

Internal Popliteal Nerve. — When paralyzed, jdantar flexion of the foot and 
flexion of the toes are impossible. The foot can not be adducted, nor can the 
patient rise on tiidoe. In long-standing cases talipes cal(*aneus follows and 
the toes assume a claw-1 ikt* position from secondary contracture, due to over- 
extension of the proximal and flexion of the second and third phalanges. 

SCIATICA 

Definition. — The term sciatica is applied to any painful condition referred 
to the sciatic nerve. It may he defint‘d as an interstitial infianimation of the 
sciatic nerve, a Jieuro-filirositis, causing severe pain in the Iminches of distribu- 
tion and, if long continued, atrojdiv of the muscles. Only rarely does marked 
motor ])aralysis or sensory loss n^siilt. 

Etiology. — Primary neuritis of this nerve is very rare and is seen chiefly in 
’ diabetes and gout. In the vast majority the condition is secondary 1o a ])rocess 
elsewhere which affects the component cords or the trunk itself. Among the 
causal factors are: (1) Arthritis which may be of the lower sphie, lumbo- 
sacral, sacro-iliac or hip Joints. In this ease the arthritic lesion is often due 
to a focus of infection. (2) Anaiomi(*al anomalies, as an unusually long 
transverse process of the fifth lumbar vertebra. (3) Disease of the bones of 
the lower spine or pelvis, e. g., tuberculosis. (-1) train, whicdi may be acute 
or chronic, esjiccially of the sac.To-iliac Joint. Exposure to cold after heavy 
muscular exertion is said to be a cause. In trench warfare the men were not 
as subject to sciatica as the officers. (5) Pelvic conditions, such as a solid 
oyarian or fibroid tumor in women and prostatic disease in men. Constipa- 
tion and the pressure of the .fetal head in lal)or are occasional causes. (6) - 
Syphilis is responsible in a few cases. (7) It may be due to a focus of infec- 
tion, which may cause fibrositis. (8) Among rare causes are an al)normal 
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network of veins on the trunk an4 Ano&aM such es the 
passing through the nerve. ^ 

8;^inptain8. — Pain is the most afetant and troublesome , 

onset may \>e severe, with slight pyrlxia, hut, as a rule, it is gradualAli^^^';; 
a time there is. only slight pain iu'^the back of the thigh, particulaif^h^'^"^^ 
tain positions or after exertioin' 'Soon the pain becomes more inteiileip| 
instead of beijig limited to the upper ])ortioii ol* the jierve, extends dowik 
nerve. The patient can often ])oint out the most sensitive spots, uaua% ar the 
notch or in the middle of the thigh: and on })ressure these are exqtii£tely 
painful. The pain may occur particularly in the distribution of one ^oFthe 
branches, as the exiernal poj)liteal. The ])ain is gnawing or burning,' is 
usually constant, hut in some instances is ])aroxysnial, and oft(‘n worse at,iij^ht. 
On M-alking it may be very great ; the knee is bent and the patient treads pp the 
toes, so as to relieve the t(‘Usio!i on tlie nerve. Tn f)roira( ted cases thereJmfly 
be wasting of the muscles, but the reaction of degeneration can seldom -be 
obtained. In chronic cases cramp and fibrillary ('ontractions may 0<K‘Ur. 
I-lcr])(‘S may develop hut this is unusual. The patitmi assumes the position 
in which there is least tension on the nerve ajid any }>osilion of moy^eVit . 
which stretches the nerve increases the j)aiii. Tb(‘ knec^-jerk is uWally 
incTeased; the ankle-jerk is decreased or lost. The aiiklo-jcrk may be absent ^ 
for a long period afterv/ards. In rare instances the neuritis ascends and 
involves the spinal cord. 

Duration and Course. — The duration and course are extnmiely variable 
and depend greatly on the cause. As a rule, it is an obstinate affect ion, lasting, 
for months, or even, with slight remissions, for years. Kelapses ar^^ not un- 
common, and the disease may bo relieved in one nerve ojdy to app(iar in tlie \ 
other. Ill the severer forms the pathuit is bedriddtui, and such cases p!rove\, 
among the most distressing and trying which the ])hysician is called upon ' 
treat. ' 

Diagnosis. — It is im])ortant, in the first ])lace, to determine whether tlie. 
disease is primary, or secojiclary to some affection elseAvhere. Tlie diagnosis 
should determine the (jaiise; lesions of (lie lower spine and sacTO-iliac joints , 
should be searched for especially. A careful rectal examination should be/' 
made, and, in women, pelvic tumor should be (‘xcluded. ^‘Iminbago*’ may be 
confounded or associated with it. Affections of the liip-joint are easily dis- , 
tinguished by the absciu'c of tenderness in tlie course of the nerve and the • 
}jain on movement of the hip-joint or on jiressure in the r(»gion of the trpchail^ 
ter. Pressure on the nerve trunks of the cauda equina, as a rule, causes 
bilateral jiaiii and disturbances of sensation, and, as double sciatica is ra*re,. 
these always suggest lesion of the nerve roots. Pressure on the nerve' roots 
by neoplasm must always he excluded. Between the ligli tiling pains of tabes ‘ 
and sciatica the differences are usually well defined. In a certain nutnber 
of cases the condition is a fibrositis. There is no tenderness along the courto#- 
of the sciatic nerve, but there is pain in the gluteal region, with disability and|j 
Lasegue’s sign, i. e., inability to extend the leg completely when the thigh is ' 
flexed on the abdomen. 

Treatment. — If the cause can be determined, treatment should be directed , 
to correcting this as soon as possible. So many ate due to bone conditigps/ 
which themselves are secondary^ to disease elsewhere (such as foci of infeci" 





study ie u^aisaiy- -The removal of to infected 
cause a rapid improveme;^. In cases with diabetes or gout the 
;_:;^.i:^:^'^eatinent for these should be cJ|i^ out: Iti all cases certain palliative 
^^peii^iiiies' are indicated and may be the oaiy ones available in some cases. The 
2’fl^qiSportant is rest which should, bt. absolute and in the position which 
'the most relief. Fixation of the leg%y a splint may be of aid. The 
p&tot should not be allowed up for any purpose. The application of heat in 
some.imrm is helpful. An electric pad, a hot water bag or the cautery may be 
usld. (^ounter-irritation, especially by blisters, sometimes gives relief. Acu- 
puncture is worth a trial in obstinate eases. Injections into the nerve have 
beSj frequently used and various solutions have been employed, e. g., sterile 
wHter or novocaine. Exposure of the nerve and incision of the sheath are indi- 
cate in severe cases. Electricity may give temporary relief but is often dis- 
appointing. X-ray exposures over the roots along the fourth and fifth lumbar 
'tod first four sacral vertebrae may be helpful. In some cases time, usually 
■months, seems necessary. 

' As to drugs, sedatives are usually necessary, the simple ones being preferred, 
and niorplfia avoided if possible. The coal-tar produrts and salicylates in full 
'iioses are worth a trial and often give relief when combined with codeine. 
The use of sedative suppositories is often especially helpful. If there is any 
suspicion of syphilis, active treatment should be given. 


V. HEBPES ZOSTER 

■« 

, * (Acute Posterior Ganglionitis) 

Definition. — An acute disease with localization in the cerebral ganglia and 
in the ganglia of tlic posterior nerve roots, associated with a vesicular iiiflam- 
Illation of the skin of the corresponding cutaneous areas. 

Distribution. — Herpes most frequently o(*curs in the region of the dorsal 
roots and extends in the form o&^a half girdle, on which account the names 
and “zoster'^ have been given. The trigeminal region may be involved, 
particularly the first branch. 

, Etiology. — It occurs with the a(*ute infections, particularly pneumonia, 
’"malaria and cerebro-spinal fever. A streptococcus infection is sugg:isted in 
some cases. Epidemics have been described. In some cases, especi ally those 
ip theTower part of the body, sYj)hilis co-exists. Even in non-syphilitic •cases, 
the spinal fiuid may show increase in the cells but the globulin is ra.ely much 
increased, llerpes zoster may occur with traumatic paraplegia or injury to 
the. ganglia (fracture) or tumors may be responsible. It has folloived the 
administration of arsenic. A curious association of occurrence wiih chicken- ' 
^^pox has been noted. 

Pathology. — Biirensprung first showed that there was involvement of the , 
spinal ganglia. The disease is an acute haemorrhagic inflammation of the; 
ganglia of the posterior nerve roots and of the homologous cranial ganglia,; 
(Head and Campbell)., There are inflammatory foci, hemorrhage in aud 
^^destruction of certain of the ganglion cells leading to degeneration of the 
q^lmders. In herpes facialis accompanying pneumonia W. T. Howard has 



shown that similar lesi^ are demonstrable in the Gasserian ganglion^ 

Hunt found the same clianges in the otiq ganglion in herpes jfturicu|aris, . ■ - 

Symptoms.^ — In ordiiiary zona there is often a slight prodromal p^iod in 
which the patient feels ill, has moderate fever, and pain in the side, X 

times of such severity as to suggest pleurisy. On the third or fourth day tl^e, ' 
rash appears. The chara(*teristic group of vesicles has a segmental distribu- 
tion limited to one side of the body. One or more of the adjoining skjn fields 
is usually affected. W'ith involvement of the c(?rvical, lumbar, or sacral gan- 
glion the zonal or girdle form of the vesicular crof) is naturally lost owing to 
the distortion of the skin fields from the growth of the limbs. The typical 
zonal form is only seen in involvement of tlie thoracic* ganglia. Groups of 
vesicles are regularly arranged on the hvperannic skin, at first filled with ^a 
clear or sometimes bloody serum, which later becomes })urulent. The crop 
varies greatly, and the individual vesicles may be superficial, in whic^h case 
they leave no scar, or they may be deep and iji iiealing hiave superficial scars. 
By far the most serious form is tliat seen in Uk' upper division of the iiftli. 
The fever may ])e higli and the eruption very profuse with grefit swelling* and, 
much pain. Permanent disfigurement may follow the s^'arrijig.* 

It seems not improbable, as Cliauffard suggests, that there may be exten- 
sion of the disease from tJio posterior ganglia to the neigh))oring meninges fie 
there may be pains down the spine, tlie girdle sensation, exaggerated kne«=-' 
jerks, the Kernig sign, and lyinj)ho(*ytosis in the cer(‘hro-s[)inal fluid: 

Complications. — The most serious of theise is that occasionally seen in 
ophthalmia zoster, when there is intense infiammatioji of the conjunctiva afid 
cornea with coiuscH'utive panophthalmitis and destruction of the eyci. 

In a few (^ases the oruf)tion becomes gangrenous. Swelling of the lymphs ' 
glands has been noted, sometimes liefore the eruj)tion. A bilateral distribu-^ 
tion has oc(’urred. A generalizcHl herpes zoster is occasionally seen Muth^a^ 
widespread vesicular rasli on the face, neck, trunk, and thighs. A facial 
paralysis may deveJo]) during or after ophthalmic or cervical herpes. Sweljl^ ' 
ing of the parotid gland on the same side may occur. In rare cases paralysis , 
of the extremitii's has o(*curred. A most^ distressing feature is poal-zonal 
fieuralgia. After rei'Overv from the lierpes, hot Imniing sensations remain 
ill the cutaneous distribution. In other iiislanccs, ])articularly in the aged, 
the pain jiersists and for years may be a terrilile affliction. The victim may' I 
commit suicide. , 

Treatment. — (^are should h(» taken to protect the vesicles; a one per cent, 
cocaine ointment with lanolin a])plied on lint gives relief to the pain. Ca^- 
bolized vaseline, stearate of zinc, mcnfhol ointment, or dusting powders may be 
used. The salicylates or analgesic drugs aid in relieving pain. Benefit has 
been reported from the use of 1 c. c. of pituitary extract. In very severe 
involvement of the ophthalmic division of the fifth nerve the greatest care 
should be taken to keep the conjunctiva clean. For the severe post-zonal 
neuralgia, injections into the spinal cord have been tried, and in cases of great, „ 
severity the posterior nerve roots may be cut. . , 7 





(Parkimons Disease; Shaking Palsy) 

£)efinition. — A olironic affeciion of the nervous system, characterized by 
disturbance of certain automatic and associated movements, tremors, anji 
rigidity. The globus pallidus mechanism is affected. ’ 

fitiplogy.— P>y no means uncommon, the disease affects men more than 
women. It rarely occurs under forty, but instances have been reported in 
whi(;li the disease 'began about the twentieth year. Direct heredity is rare, 
but the patients often belong lo families in wliich there are other nervous 
affections. In some cases it may be caused by senile degeneration and arterio-. 
scl(‘rotic (changes. Among exctiling (causes may l)e mentioned business worries 
ni^anxiotfes;’in some instances the disease has followed directly upon severe 
mental sho(*k or trauma. Cases are described after the specific fevers. 

Morbid Anatomy. — There are chajiges in the efferent motor system of 
'the globus pallidus mechanism. Tn tlie juvenile type there are atrophy and 
decr(*ase in numb(‘r of the large motor cells of the globus pallidus system. 
Those are regarded as a primary airopliy (nbiotroidiy). In the globus pal- 
lidus system the large cells are motor and the small ganglia cells are inhibi- 
. tory and co-ordinating. If this destructive' lesion involves both types of cells 
'in the caudate nucleus and pntamen, the Vogt syndrome results, that is, double 
^thqtosis with spastic contractures and pseudo-bulbar palsy. If the caudate 
iuicleus and lenticular nucleus are the seat of this destructive lesion there 
results progressive lenticular degeiieration — Wilson’s disease — tliat is the paral- 
ysis .agitans syndrome with rigidly, tremor, clonic and tonic spasms and per- 
haps choreic aiid athotoid movements (Gowers’ tetanoid chorea). 

Symptoms. — The disease begitis gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may be assoi? 
ciated weakiioss or stiffm^ss. Ai. first these symptoms may be present only 
'after exertion. Although iho onset is slow ajid gradual in nearly all cases, 
♦. there are ijistances in whic'h it sets in abruptly after fright or trauma. When 
well established the disease is very characteristic. The following arc the 
pifomineut features. 

The face — Pakkikson’s mark. — Even before the tremor begins the ex- 
pressionless face, slow movement of the lips, the elevated eyebrows, and general 
facial immobility suggest the disease. When well developd it is the most 
characteristic — and pathet ic — feature. 

t * Tremok. — T his may be in the four extremities or confined to hands or 
"feet; the bead is not so commonly affected. The tremor is usually marked in 
, the hands, and the thumb and forefing^T display the motion made in the act 
^^f rolling a pill. At the wrist there are movements of pronation and supina- 
'4ion and though less marked, of flexion and extension. The upper-arm 

are rarely involved. In the legs the movement is most evident at th^ 
^ l^kle- joint, and less in the toes than in the fingers. Shaking of the head is 
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less fTCqueiit, but does occur, and is usually Tertical, not rotatory*.: The rate 
of osQillatiou is about five per second. Any emotion exaggerates the mdve^ 
mei^ The attempt at a voluntary movement may check the tremor (the 
patient may be able to thread a needle), but it returns with increased intensity* 
The tremors cease, as a rule, during sleep, but persist when the muscles are 
not in use. The writing of the i)atient is tremulous and zigzag. For months 
or years the chief tremor may be in one arm or one leg. • , 

Weakness. — lioss of power is present in all cases, and may occur before 
the tremor, but is not very striking, as tested by the dynamometer, until the 
late stages. The weakness is greatest where the tremor is most developed. 
The movements are remarkaldy slow. There is rarely complete loss of power. 

Bigidity may early be expressed in a slowness and stiffness in the volun- 
tary movements, which are performed with some effort and difliculty, and all 
the actions of the patient are deliberate. This rigidity is in all the muscles, 
and leads ultimately to the (diaracteristic attitude. 

Attitude and Gait. — The head is l)ent forward, the hack bowed, and the 
arms held away from the body, somewhat flexed at the elbow-joints. The 
fingers are flexed and in Ihe position assumed when tlie hand is ^t rest; in 
the late stages they can not be extended. Ocxiasionally there is overextension 
of the terminal phalanges. The hand is usually turned toward the ulnar side 
and the attitude somewhat resembles that of advanc(‘d cases of arthritis de- 
formans. In the late stages there are contractures at the elbows, knees, and 
ankles. The movements of the patient are characterized by great dcdiberation. 
He rises from the chair slowly iji the stooping attitude, with the liead project^ 
ing forward. In attempting to walk the ste})s are short and hurried, and, 
as Trousseau remarks, he appears to be running after his c;entre of gravity. 
This is termed festiuation or propulsion, in (jontradistijiction to a peculiar 
gait observed wdien the patient is pulled backward, when he makes a number 
of steps and would fall over if not prevented — retropulsion. 

The voice, as pointed out by Buzzard, is at first shrill and piping, and 
there is often a hesitancy in beginning a .sentence; then the words are uttered 
with rapidity, as if the patient was in a hurry. 

The REFLEXES are normal in most cases, hut in a few they are exaggerated. 

Of SENSORY disturhaiu'es (fliarcoi noted alterations in the temperature 
sense. Some patients corn})lain of subjective sensations of heat, general or 
local — which may he present on one side only and associated with an increase 
of the surface temperatures. In other instances, patients (jomplain of cold. 
Localized sweating may be present. The skin, especially of the forehead, 
may be thickened. The mental condition rarely shows any change. 

The disease is incurable. Periods of improvement may occur, but the 
tendency is for the affection to proceed progressively downward. It is a slow, 
degenerative process whi(;h lasts for years. 

Variations in the Symptoms. — ^T he tremor may be absent, but the rigid- 


ity, weakness, and attitude are sufficient to make the diagnosis. The diseas^'. 
iaay be hemiplegic in character, involving only one side or even one limb. 
Usually these are but stages of the disease. 

Diagnosis. — In well-developed cases the disease is recognized at a glance. 
The attitude, gait, stiffness, and mask-like expression are points of as much 
importance as the oscillations, and usually serve to separate the cases from 



' senile an^ , other forms of treiiibr. Disseminated sclerosis develops earlier, and 
is characterized by the nystagmus and the scanning speech, and does not pre- 
sent the aAtk%tde so constant in paralysis agitans. Yet Schultze and Sachs 
have repoi^ed cases in which the signs of multiple sclerosis have been%6so- 
ciated with those of paralysis. The hemiplegic form might be confounded 
with post-hemiplegic tremor, but the history, mode of onset, and greatly 
iijcreasecl reflexes distinguish the two. The Parkinsonian face and rigidity are 
of great importance in the diagnosis of the obscure forms. The history should 
distinguish the Parkinsonian sequel of epidemic encephalitis. 

Treatment.-r-There is no method which can be recommended as satisfac- 
tory in any respect. Slowly performed muscular movements, with strong 
mental concentration, are sometimes useful in controlling the tremor. Arsenic, 
opium and parathyroid gland extract (gr. 0.0()(» gm.) may be tried and 
rornetimes give rc^lief*, but are not curative. Hyoscine seems helpful in some 
cases (gr. %00 j 0.0003 gm. and gradually increased). 


OTHRR FORMS OF TREMOR 

Simple Tremor. — This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or ‘persist for an indefinite 
time. It is often extremely slight, and is aggravated by all causes which 
lower the vitality. 

Hereditary Tremor.--.-C. L. Dana reported remarkable cases of heredi- 
,tary tremor. Jt occurred in all tl)e members of one family, and beginning 
in infancy continued without producing any serious changes. 

Senile Tremor. — With advancing age tremulousness during muscular 
movements is extremely common, but is rarely seen under seventy. It is 
always a fine tremor, whi(di begins in the hands and often extends to the 
musdes of the neck, causing slight movement of the head. 

Toxic tremor is seen chiefly as an effect of tobacco, alcohol, lead, or mer- 
cury; more rarely in arsenical or opium poisoning. In elderly men who smoke 
much it may be entirely due to tobacco. One of the commonest forms is the 
alcoholic tremor, which octmrs only on movement and has considerable range. 
Jjead' tremor is considered under load poisoning, of which it constitutes a very 
im])ortant symptom. 

Hysterical tremor, whic*h usually occurs under circumstances which make 
the diagnosis easy, will be considered in the section on hysteria. 


II. ACUTE CHOREA 

{Sydenham's Chorea; St Vitus's Dance) : 

Deflnition. — A disease, probably an acute infection, chiefly affecting 
children, characterized by irregular, involuntary contraction of the muscle, 
a variable amount of psychical disturbance, and a remarkable liability to acute 
endocarditis. 

Etiology. — Sex. — Of 554 cases analyzed at the Philadelphia Inflrn^ry 
for Nervous Diseases, 71 per cent, were in females and 29 per cent, in 



(Osier). Of SO& Johris Hopkins Hospital c^ses, 71.^ per cent. leto 
(Thayer and Thomas). ;■ 

Age, — The disease is most common between the ages of five and fift^sen. 
Of S^2 cases, 380 occurred in this period; 84.5 per cent, in Thayer alld Thomas^ 
series. It is rare among the negroes and native races of America. Only 25 
of the Johns Hopkins Hospital (jases were in negroes. 

EiieumlATIC Fp:veu. — Of the 554 cases, in 15.5 per cent, there was a history 
of ‘^rheumatism’’ in the family. In 88 cases, 15.8 per cent., there was a his- 
tory of articular swelling, acute or subacute. In 33 cases there were pains, 
sometimes descri})ed as “rheumatic,” in various parts, but not associated with 
joint trouble. Adding these to those with manifest articular trouble, the per- 
centage is raised to nearly 21. It is rather remarkable that in the Baltimore 
series the perconiage willi a history of rheumatism was the same — 21.6. 

In one grouj) tlie artliritis antedates l)y months or years the onset of the 
chorea, and does not recur before or during the attack. In the other the 
chorea sets in witli or follows immediately upon the acute arthritis. It is diffi- 
cult to differentiate* tlie cases of irregular j)nins witliout definite arthritis. It 
is probable that many of them are rheumatic, but it is a mistake th regard as 
such all cases in children in which there are ('omplaints of vague pains in the 
bones or muscles — so-called growing ])ains. It slioukl nev(*r tje forgotten that 
there may be no acute arthritis with rheumatic leaver in a child. 

Heart Disease. — Endocarditis is holievcHl })y some writers to be* the cause 
of the disease. On this view chorea is the result of an embolic process occur- 
ring in the course of a rheumatic endocarditis. 

Infectious Diseases. — Scarlet fever witli arthritic manifestations may 
be a direct antectedent. With the exception of rheumatic fever, there is no 
intimate relationship between chorea and the acute diseases incident to child- 
hood. It may be noted in contrast to this that tiie 80 -(;alled canine chorea is a 
common sequel of distemper. Chorea may follow gonorrluca, puerperal fever, 
and other forms of sepsis. The tonsils are frequently diseased. 

Syphilis. — There is a small group, with features much like those of 
chorea, in which (*ongeiiital syphilis is ajipareiitly the (lause. Sjiecific treat- 
ment results in rapid improvement. 

Anaemia is l(*ss oft(*n an antecedent than a sequence, and though cases 
occur in children who are anaemic and in poor healtii, this is by no means 
the rule. Chorea may come on during chlorosis. 

Pregnancy. — A choreic patient may become pregnant; more frequently 
the disease occurs during pregnancy; sometimes after delivery. Buist, of 
Dundee, tabulated 226 cases ; in 6 the chorea preceded and in 105 it occurred 
durijig the pregnancy; in 31 in recurrent pregnancies; 45 cases terminated 
fatally, and in 16 cases the attack developed post partum. The alleged fre- 
quency in illegitimate jirimipara^ is not borne out by his figures. Beginning 
in the first three months were 108 cases, in the second three months 70 cases, 
in the last three months 25 cases. The disease is often severe, and maniacal 
symptoms may occur. 

A tendency to the disease is found in certain families. In 80 cases there 
was a history of attacks of chorea in other members. In one instance both 
mother and grandmother had been affected. High-strung, excitable, nervous 
children are especially liable. Fright is considered a frequent cause, buf^in 
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no thi$ fright ajefd ; ^ ' 

the onset 0 ^ the disease. OcclaSionally the attack sets in, at on<^*/ Mental " 
Vorry, trouhle, a sudden grief, or a scolding may. apparently be the exciting 
cause. The strain of education, particularly in girls during the third hemi* 
decade, appears to be an important factor. Bright, intelligent, active-minded 
girls from ten to fourteen, ambitious to do well at school, often stimulated 
in, their efforts by teachers and parents, form a large contingent of the cases — . 
the so-called achool-made chorea. Imitation, which is mentiojied as an ex- 
citing cause, is extremely rare, and did not appear to have influenced the onset 
in a single case in the Infirmary records. 

The disease may ra])idly Follow an injury or a slight surgical operation. 
Eeflcx irritation was believed to })lay an important role, particularly the pres- 
ence of worms or genital irritation, but this is very doubtful. Ocular defects 
do not occur in greater i)ropoi*tion in choreic than in other children, and a ma- 
^'ority of the ceases in which- operation has been followed by relief have been 
instances of tic, local or general. 

Pathology. — Two anatomical (Jiaiigos are found: (1) Endocarditis, usu- 
ally simple (and of the mitral valve), vdiich was present in C2 of 73 fatal 
cases recorded.^ In a few instan(',es tJie lesion was ulcerative. (2) Foci of 
softening in i]\i^.'basal ganglia, in the situation and witji the appearance of an 
acide encephalitis. Minute lurinorrhagcs have been found elsewhere in the 
brain. Connected with the endocarditis there are on record seven cases of 
embolism of tlic central artery of the retina (H. M. Thomas) and cerebral 
embolism lias been found.' 

The pathology is still obscure. That it is an acute infection is suggested 
by (1) the assocuation with rheumatic fever; (2) the character of the acute 
febrile cases; (3) the frequency of involvement of the tonsils; ( I) the seasonal 
relations; (o) the presence of ejidocarditis; (0) the iinding of micro-organ- 
isms — though the JHplococeus rheuwaiicus is not generally a(;cepted as the 
cause; and (7) the oc*curren(*e of a chorea type in epidemi(^ encephalitis in 
which the lesions arc* very similar to and in the same situation, basal ganglia, 
as in simple chorea. 

Symptoms. — Three* grou])s of cases may he recognized — tlie mild, severe, 
and majiiacal cliorea. 

Mild ('horca. — In this the affection of the muscles is slight, the speech 
is not seriously disturbed, and the general health not impaired, l^rcmoni- 
tory symptoms are shown in restlessness and inability to sit still, a condition 
well characterized l)y the term ‘"fidgets.” Tliere are emotional disturbances, 
such as crying s])ells, or sometinxes night terrors. There may be pains in the 
limbs and headache. Digestive disturbances and anyemia may be present A 
change in the temperamcjxt is frequently noticed, and a docile, quiet child 
may become cross and irritalde. After these symptoms have persisted for a 
week or more*the (jharucl eristic involuntary movements begin, and are often 
first noticed at the table, when the child spills a tumbler of water or upsets a * 
plate. There may be only aw'kwarciness or slight incoordination of voluntary ' 
-movements, or constant irregular clonic spasms. The jerky, irregular char- 
acter of the movements differentiates them from almost every other disorde#*. 


'Osier, Chorea and Choreiform Affevtions, Philadelphia, 1894. 
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of mdtion. In tlie mild eases only one Ixmd, or the hand and face^ 
and it may" not spread to the other side. ! ‘ i 

In the severe form the movements become general and the patient jmay. he 
unable to get about or to feed or undress herself, owing to the constant, irregu- 
lar, clonic muscular contractions. The speecli is affected, and for days the 
child may not be able to talk. Often with the onset of the severer symptoms 
there is loss of power on one side or in the limb most affected. 

The third and most extreme form, maniacal chorea or chorea insaniens, 
is truly a terrible disease, and may arise out of the ordinary form. These 
cases are more common in adult women and may develop during pregnancy. 

Chorea begijis, as a rule, in the liands and arms, then involves the face, and 
subsequently the logs. The movements may be confined to one side — ^hemi- 
chorea. The atta(*k begins oftenest on the right side, though oc'-casionally it is 
general from the outset. One arm and the o])posite leg may l)e involved. In 
a number of cases speech is affected ; this may amount only to an embarrass- 
ment or hesitancy, but in other instances it becomes an incoherent jumble. 
In very severe eases tlie child will make no attempt to speak, perhaps for 
weeks. This is not marked by special choreic unrest of the muscles^of speech ; 
it is probably a motor weakjjess. Comidete re(JOvery follows. Paroxysms of 
panting and of hard expiration may occur, or odd sounds maj^ be produced. 
As a rule the movements cease during sleep. 

Weakness, — A prominent symptom is muscular weakness, usually no more 
than a condition of paresis. The loss of power is slight, but the weakness may 
be shown by an enfeebled grip or by a dragging of the leg or ljmj)ing. In 
some cases there is flaccidity of the limbs (limp chorea). In his original 
account Sydenham refers to the ^‘unsteady movements of one of tlie legs, which 
the patient drags.^’ There may be extreme ])aresis with but few movemojits 
— the paralytic chorea of Todd. Occasionally a local paralysis or weakness 
remains after the attack. 

Caiu>T4C. — As so many of the subjects of chorea are nervous girls, it is not 
surprising that a rapidly acting heart is common. Irregularity is not so spe- 
cial a feature. The patients seldom complain of pain about the heart. 

Murmurs, — With anaemia and debility, not uncommon associates of chorea 
in the third or fourth week, we find a corresf)oridiiig cardiac condition. The 
impulse is diffuse, perhaps wavy in thin children. The carotids throb visibly, 
and in the recumbent posture there may he pulsation in the cervical veins. 
On auscultation a systolic murmur is heard at the base, perhaps, too, at the 
apexj soft and blowing in quality. 

- Endocarditis , — Acute valvulitis rarely gives evidence of its presence by 
symptoms. It must be sought, and it is usually associated with murmurs at 
one or other of the cardiac orifices. 

For the guidance of the practitioner these statements may be made: 

{a) In thin, nervous children a systolic murmur of soft quality is ex- 
tremely common at the base, with accentuation of the second sound, particu- 
larly at the second left costal cartilage, and is probably of no moment* / 

(J) A systolic murmur of maximum intensity at the apex, and heajrd 
also along the left sternal margin, is not uncommon in ana3mic, enfeebled 
states, and does not necessarily indicate either endocarditis or insufficiency*, r 
(c) A murmur of maximum intensity at the apex, with ^ugh quality^ and 
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transmitt^ to tlie aiilta ot a^k of tlie mpiola^ indicatea ah organic lasihn of ^ 
tho‘ mitral valve, and is usually associated with enlafgement of the heart. 

(d). When in doubt it is much safer to trust to the evidence of eye and 
hand than to that of the ear. If the apex beat is in the normal position, 
and the area of dulness not increased vertically or to the right of the sternum, 
there is probably no serious valvular disease. 

The endocarditis of chorea is almost invariably of the simple *form, and ’ 
in itself not dangerous; but it leads to those sclerotic changes in the valve 
which produce ineompetency. Of 140 patients examined more than two years ^ 
after the attack, the heart was normal in only 51; in 17 there was functional 
disturbance, and 72 presented signs of organic heart disease. In an analysis ' 
of the Johns Hopkins Hospital cases, Thayer found evidence of involvement 
of the heart in 25 per cent, of the out-patients and in more than 50 per cent, 
of the ward patiehtsi (Cardiac involvement was more common in the cases 
with a history of rheumatic fever, and was much more frequent in the relapses. 
Pericarditis is an occasional complication. 

Sensory Disturbances. — Pain in the affected limbs is not common. Oc- 
casionally^here is soreness on pressure. There are liases, usually of hemi- 
chorea, in which pain in the limbs is marked. Weir Mitchell spoke of these 
as painful choreas. Tender points along the lines of emergence of the spinal 
nerves or along the course of the nerves of the limbs are rare. 

PsYcrncAL DISTURBANCES are common. Irritability of temper, marked 
wilfulness, and emotionah outbreaks may indicate a complete change in the 
character. There is deficiency in the powers of concentration, the memory 
is enfeebled, and the aptitude for study is lost. The psychical element is apt 
to be neglected and it is always a good plan to tell the parents that it is not 
the muscles alone which are affected, but that the irritability and change of 
disposition really form part of the disease. Hardy there is progressive impair- 
ment of the intellect with termination in actual dementia. Acute melancholia 
has been des(*ribed. Hallucinations of sight and hearing may occur. Pa- 
tients may behave in an odd manner and do all sorts of meaningless acts. 
The most serious manifestation of this character is the maniacal delirium, 
occasionally associated with the very severe cases — chorea insaniens. Usually 
the motor disturbance in these cases is aggravated, but it has been overlooked 
and patients have been sent to an asylum. 

The deep reflexes often show much variation, especially the knee-jerk ; the 
quadriceps contraction may be unusually prolonged. Trophic lesions rarely 
occur unless, as some writers have done, the joint troubles are regarded as 
arthropathies occurring in the course of a cerebro-spinal disease. 

FEVim, usually slight, was present in all but one of 110 cases (Thayer). 
Endocarditis may occur with little if any rise in temperature; but, on the 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and in 
the maniacal cases the fever may range from 102° to 104°. 

Cutaneous Affections. — The pigmentation, which is not uncommon, is 
due to the arsenic. Herpes zoster occasionally occurs. Erythema nodosum 
and a, purpuric urticaria Have been described. There may, indeed, be the more 
f^ravated condition of rheumatic purpura, known as Schonlein's peliosis 
rhmm^ca. 

SuWtaneoua fibrous nodules may be present. 
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Cfourse. — From eight to ten weeks is the average duration of an attack olj 
moderate severity. Cases described as chronic chorea following ah a^te at-' 
tack are usually instances of cerebral sclerosis or Friedreich’s ataxia 5 but ocP ' 
casionally an attack which has come on in the ordinary way persists for mjonths, 
or years, and recovery ultimately takes place. A sliglit grade, particularly 
noticeable under excitement, may persist for months in nervous childreni ^The 
tendency fo recur has been noticed by all wTiters since Sydenham first made 
the observation. Of 410 cases analyzed fo^ this pur})Ose, 240 had one attack, 
110 had two attacks, 35 three attacks, 10 four attacks, 12 five attacks, and 3 
six attacks. The recurrence is apt to be in the spring. 

Recovery is the rule. The* statistics of outpatient departments are not ; 
* favorable for determining the mortality. A reliable estimate is that of tha 
Collective Investigation Committee of the British Medical Association, in 
which 9 deaths were reported among 439 cases, a})out 2 per cent. There were 
141 deaths in the United States registration area in 1920. 

The paralysis rarely ])ersi8ts. Menial dnlness may he present for a time, 
but usually passes away; permanent impairment of the mind is exceptional. 

Diagnosis. — In a majority of instances th(j diagnosis is made af a glance; 
but, there are several affections which may he mistaken for it. 

(а) Multiple and Diffme Cerebral Sclerosis, — 33ie cases are often mistaken 
for ordinary chorea, and have been described as chorea spastica. As a rule, 
the movements are readily- distinguishable from tliose of true chorea, but the 
simulation is sometimes close; (he onset in infancy, iin}>air(Ml intelligen(^e, 
increased reflexes and in some instances rigidity with the (‘hroiiii* (ourse sepa- 
rate them sharply from true chorea. 

(б) Friedreich's A fa,vm — Cases of this well-characterized disease were for- 
merly classed as chorea. The slow, irregular, incoordinate jnovemeiits, the 
scoliosis, the scanning speech, the early talipes, the nystagmus, ajid the family 

’ character of the disease are points which render tlie diagnosis easy. 

(c) In rare cases the paralytic form of chorea may he mistaken for polio- 
myelitis or, when both legs are affected, for paraplegia of spinal origin; but 
this can be the case only when the choreic movements are very slight. 

(d) Hysteria may simulate chorea minor most closely, ajicl unless there 
are other manifestations it may be impossible to make a diagnosis. Most 
commonly, however, the movements in the so-called hysterical chorea are 
rhythmic and differ entirely from those of ordinary chorea. 

(a) The mental symptoms in maniacal chorea may mask the true nature 
of the disease especially if the choreic movements disappear. 

(/) Habit spasms and tics should not be confused. 

(g) Epidemic encephalitis with chorea-like movements is reco^ized by 
the other features of the disease. 

Treatment. — Abnormally bright, active-minded children belonging to fam- 
ilies with pronounced neurotic taint should be carefully watched and not al- 
lowed to overtax their mental powers. So frequently in children of this glass: 
does the attack of chorea date from the worry and stress incident to examma-^ 
tions that the competition for prizes should be empliatically forbiddem; . 

The treatment of the attack consists largely in attention to hygiemc ineas^ 
ures, with whiqh alone, in time, a majority of the cases recover, ^ar^ts 
should be told to scan gently the f iaults and waywardness of choreic children* 








psybliical element, slioiigly developed in so many oases, is best, iisated 
by quiet and seclusion. The child should be confined to in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private pra'otice this 
is often impossible, but with well-to-do patients the disease is always serious 
enoitgh to demand the assistance of a skilled nurse. Toys and dolls should 
not be .allowed at first, for the child should be kept amused without excitement. 
The rest allays the hypcr-excitability and reduces to a minimum the possibility 
of damage to the valve segments should endocarditis exist. 

The Cliild should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con- 
^ cerned with the care and nursing. The child should be protected against 
chilling. If the movements ar(‘ violent care should be taken to prevent the^ 
child from falling out of l)ed or injuring herself. 

Diet. — Every effort should be made to give sufficient nourishment. Many 
patients do well on a diet principally of milk to- which lactose may be added. 
Emit juicftLS, cooked fruits^ it'c cream and cocoa are allowed. Soft foods may 
be given if desired. The nasal tube should be used if there is difficulty in 
swallowinifr 

Medicinal. — The salicylates may be used for fever; acetyl salicylic acid, 
(gr. 5-10, 0.3-0.() gm.) is often the best. The use of arsenic is very general 
but it is a question if very large doses are indicated. It may be‘ given as 
Fowler’s solution beginning with 5 minims (0.3 c'. e.) three times a day and 
increasing to doul)le tliis amount. It should be stopped at once if there are 
any signs of ovordosage. ^^cdaHves are usually necessary. Chloral hydrate'" 
is usually the best, the required dosage \arying greatly. It may be begun 
in 10 grain (0.0 gm.) doses three or four times a day and increased if neces- 
sary. An equal amount of bromide ma}^ be added. Belladonna is useful 
in some cases. Hyoscine hydrobromide (gr. 1/100, 0.0006 gm.) sometimes 
is heljjful. Barbital or pheno-harbital in suitable dosage to the age is useful 
in securing sleep. In case of congenital syphilis active specific treatment 
should be gi^en. Simple laxatives or enemata are used to keep the bowels 
regular. For ajiicinia, iron and arsenic preparations are indicated. 

Electricity is of doubtful value. The question of gymnastics is an impor- 
tant one. Early in the disease, when the movements are active, they are not 
advisable; but during convalescence carefully graduated exercises are bene- 
ficial. It is not well to send a choreic child to a school gymnasium, as the 
stimulus of other children and the excitement are very prejudicial. 

In the severe cases willi incessant movements, sleeplessness, dry tongue, 
and delirinm, the important indication is to procure rest, for which purpose 
chloral may be freely given, and, if necessary, morphia. Chloroform inhala- 
.tions may be necessary to control the intensity of the paroxysms, but the high 
rate of mortality in tliis form illustrates how often our endeavors are fruitless. 

■ The wet pack is sometimes soothing and should be tried. As these patients 
are apt to sink rapidly into a low typhoid state with myocardial weakness, a 
supporting’ treatment is required from the outset. 

T|iere are cases which drag on from month to month without getting better 
or worse, and resist all modes of treatment. In such cases a combination of 
suggestion and passive movements, followed by voluntary movements under 
control, and later simple exercises, may be useful. Change of air and scene 
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is sometimes followed by rapid improyement^ and in these cases the treatmehfc , 
by rest and secliisioii should always be given a full trial. . ' : 

Diseased tonsils should be removed and nasal trouble corrected. Marhed 
ocular defects should be properly corrected. After the child has recovered, 
the parents should be warned that return is by no means infrequent, and is 
particularly liable to follow overwork at school or debilitating influences. 
Sydenham advised purging to prevent the recurrence. 


ni. HABIT SPASMS AND TICS 

Habit Spasm; Convulsive Tic. — Two groups of cases may be recognized 
under the desiguation of habit, spasm — one in which there are simply localized 
spasmodic movements, ajid the other in wdiich, in addition to this, there are 
explosive utterances and psychical symptoms, a condition to which French 
writers have given the name iic commlsif, 

(a) Habjt SrASM. — This is found chiefly in childhood, most frgjuently in 
girls from seven to fourteen years of age (Mitchell). There is usually a 
psychical basis; imitation is a factor in some castes. In its simplest form 
there is a sudden, quick contraction of certain of the facial muscles, such as 
rapid winding or drawing of the mouth to one side, or the neck muscles are 
involved and there are unilateral movements of the head. The head is given 
a sudden, quic k shako, and at the same time the eyes wink. A not infrequent 
form is the shrugging of one shoulder. The grimac^e or movement is repeated 
at irregular intervals, and is muc.h aggravated by emotion. A short inspira- 
tory sniff is not an nneommon symptom. Night terrors and enuresis may be 
associated. The cases are most frequent in children who are “out of sorts,” 
who have been growling rajudly, or who have inherited a tendency to neurothj 
disorders. Allied to or associated with this are some of the curious tricks of 
children. A boy was in the habit every few moments of patting the middle 
finger into the mouth, biting it, and at the same time pressing his nose with 
the forefinger. Hartley Coleridge is said to have had a somewhat similar 
trick, only he bit his arm. . In all these cases the habits of the child should 
be examined carefully, the nose and vault of the jdiarynx thoroughly inspected, 
and the eyes tested. As a rule the condition is transient, and after a few 
months gradually disappears. Occasionally a local spasm persists — ^twitching 
of the eyelids or the facial grimace. 

Spasmus nutans, head nodding, is a co-ordinated tic in young infants 
usually of a harmless nature ; it may be associated with nystagmus. 

In treatment, comments on the condition and the mimicry of other chil- 
dren should be avoided. The child should lead a quiet open-air life with suffi- 
cient exercise and amusemeut. A tactful effort should be made to gain the 
child’s confidence and learn his mental processes. The origin of the habit may 
be due to some curious idea or fear. In severe ^icute cases a per|od of -^st - 
and seclusion may he advisable. In older children and adults / 

should be made to learn to relax the muscles concerned. If there is xuue)^ 
nervous expitemont bromides are useful. , 

(h) iMPuiiSiVE Tic (Gijj[/ES de la Tourettk’r Disease). — T his rem^ir ' 
able affection, often mistaken for chorea, more frequently for habit spasm, is , 




ri^lljr ^ psychosis aDiefl jtb hysteriai p^cliieal tic, though in certain Of Its : 
aspects it has the features of monomania. The disease begins, as a rule^ in , 

" young children, occurring as early as the sixth year, though it may occur 
after puberty. There is usually a neurotic family history. The special . 
features are: 

(1) Involuntary muscular movements, usually affecting the facial or 
brachial muscles, but in aggravated cases all the muscles of the body may 
be involved and the movements may be extremely irregular and violent. 

(2) Explosive utterances, which may resemble a bark or an inarticulate 
cry. A word heard may be mimicked at once and repeated over and over 
again, usually with the involuntary movements. To this the term echolalia 
has been applied. A much more distressing disturbance in these cases is 
coprolalia, or the use of bad language. A small child may shock its mother 
and friends by constantly swearing when making the involuntary movements 
or by uttering all sorts of obscene words. Occasionally actions are mimicked — 
echokinesis. 

(3) Associated with some of these cases are curious mental disturbances; 
the patiettt becomes the subject of a form of obsession or a fixed idea. This 
may take the form of the im])ulse to touch objects, or it is a fixed idea about 
words — onomatomania — or the patient may feel compelled to count a number 
of times before doing certain actions — arithmomania. The disease is readily 

* distinguished from ordinary chorea. The movements have a larger range 
and are explosive in characrter. Tourette regards the coprolalia as the most 
distinctive feature. The prognosis is doubtful, but recovery may follow. In 
treatnieni every effort should be made to gain the patient’s confidence and 
study his psychical processes, early in the course if possible. Psychical treat- 
ment is the most important. His life should be ordered in the most healthy 
fashion, physically and mentally. 

Saltatory Spasm {Latah; MyriacMt; Jumpers ) . — Bamberger has described* 
a disease in which when the patient attempted to stand there were strong 
contractions in the leg muscles, which caused a jumping or springing motion. 
This occurs only when the patient attemj)ts to stand. The affection has 
occurred in both men and women, more frequently in the former, and the 
subjects have usually shown marked neurotic tendencies. In many cases the 
condition has been transitory; in others it has persisted for years. Bemark- 
able affections similar to this in certain points occur as a sort of epidemic 
neurosis. One of the most striking of these occurs among the “jumping 
Frenchmen” of Maine and Canada. As described by Beard and Thornton, 
the subjects are liable on any sudden emotion to jump viohmtly and utter a 
loud cry or sound, and will obey any command or imitate any action without 
regard to its nature. The condition of echolalia is present in a marked degree. 
The “jumping” prevails in certain families. 

A very similar disease prevails in parts of Russia and in Java and Borneo, ^ 
where it is known by the names of myriachit and latali, the chief feature of 
which is mimicry by the patient of everything he sees or hears, 

l^ythmic Chorea. — This is readily recognized by the rhythmical character 
^ of. the movements. It may affect the muscles of the abdomen, producing the 
Biiiaam convulsion, or involve the stemo-mastoid, producing a rhythmical 
movement of the head, or the psoas, or any group of muscles. In ite orderly 
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rhytiim it resembles the joanine chorea;^ It iias*to 

myoclonic form of epideniic encephalitis. ' \ 




IV. INFANTILE CONVULSIONS 


Convulsive seizures similar to those of epilepsy are not infrequent in chil- 
dren. The fit may be identical with epilepsy, from which the condition differs' 
in that when the cause is removed there is no tendency for the fits to recur. ' 
Occasionally, however, the (jonvulsions continue and pass into true epilepsy. 

Etiology. — A convulsion may be due to many causes, all of which lead to 
an unstable condition of the nerve centres, permitting sudden, excessive, and 
temporary nervous discharges. The following are the most important: 

(1) Debility, resulting usually from gastro-intestinal disturbance. Con- 
vulsions frequently supervene toward the close of an attack of entero-colitis 
and recur, sometimes proving fatal. The death-rate in children from eclamp- 
sia rises steadily with that of gastro-intestinal disorders (M. J. Lewis). 

(2) Irritation, — Dentition alone is rarely a cause, but is often hne of sev- , 
eral factors in a feeble, uiihealtliy infant. The greatest mortality from con- 
vulsions is during the first six months, before the teeth have really cut through 
the gums. Other irritative causes are the overloading of the stomacih with, 
indigestible food. It has been suggested that some of these cases are toxic. 
Worms, to which convulsions are frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. — Eickets and convulsions are often associated (Jenner.) The 
spasms may be laryngeal, the so-called child-crowing, which, though convul- 
sive in nature, can scarcely be reckoned under eclampsia. The influence of 
this condition is more apparent in Europe than in the United States, although " 
rickets is a common disease, particularly among the colored "people. Spasms, 
locals or general, in rickets are probably associated wdth the condition of debility 
and malnutrition, and with craniotabes. 

(4) Fever. — In young childreji the onset of the infectious diseases is fre- 
quently with convulsions, which may take the plaf;e of a chill in the adult. 

It is not known upon what they depend. Scarlet fever, measles, and pneu- 
monia are most often preceded by convulsions. 

(5) Congestion of the Brain. — That extreme engorgement of the blood- - 
vessels ma^ produce convidsions is shown by their occasional pccurrence in 
severe whooping-cough, but their rarity in this disease really indicates how 
small a part mechanical congestion plays in the production of fits. 

(6) Severe convulsions usher in or accompany many of the’ serious dis- 
eases of the nervous system in children. The acute encephalitis of chiMren, . 
which is followed by hemiplegia, usually has severe convulsions at the onset. 
They less frequently precede a spinal paralysis. They occur with meningitis, 
tuberculous or simple, and with tnmors and other lesions of the brain. 

And, lastly, convulsions may occur immediately after biiHth jind persist 
for weeks or months. In 'such instancfjs there has probably been .Jnenitigeal 
haemorrhage or serious injury to the cortex. • • 

The relation of convtflsions in chiWren to true epiUfsyi^ important 
Gowers’ figures of 1,460 Oases of attacks began in 180 during 
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bewail TOth^ntte first £hr^ years and the greatest dumber, 74, ^as in the first 
yea^XOste^^)- ^ nearly all these instances there was no Interruption in the 
convulsions. J. L. Morse regards^ as the dangerous forms those in which the 
convulsions occur over a considerable period or in which there are repeated 
attacks" suggesting peiit mah 

Symptoms. — The attack may come on suddenly without any warning ; more 
kcommohly it is preceded by restlessness, twitchings and perhaps grinding of 
the teeth. , Tlie convulsion is rarely so complete in its stages as true epilepsy. 
The spasm begins usually in the hands, most commonly in the right hand. 
The eyes arc fixed and staring or are rolled up. The body becomes stiff and 
breathing is suspended for a moment or two by tonic spasm of the respiratory 
muscles, in consequence of which the face becomes congested. Clonic convul- 
sions follow, the eyes .are rolled about, the hands and arms twitch, or are fixed 
and extended in rhythmical movements, the face is contorted, and the head 
is rttracted. The alitu^k gradually subsides and' the child sleeps or passes into 
a state of stupor. Following indigestion the attack may be single, but in 
rickets and intestinal disorders it is apt to be repeated. Sometimes the attacks 
follow each other with great rapidity, so that the child never rouses but dies 
in a deep ooiiia. If the convulsion has been limited chiefly to one side there 
may he slight paresis after recovery, or if the convulsions usher in infantile 
hemiplegia, when the child arouses, one side is completely paralyzed. During 
the fit the temperature often raised. Death rarely occurs from the con- 
vulsion itself, excej)t in debilitated children or when the attacks recur with 
great frequency. In the so-called hydrocephaloid state in connection with 
})roiracted diarrhoea convidsioiis may close the scene. 

Diagnosis. — If the subject is in full health, the attack is probably due to 
an overloaded stomach, to some ])eripheral irritation, or occasionally to trauma. 
Setting in with high fever and vomiting, it may indicate the onset of an ex- 
anthem, meningitis, eneoj)haliiis, or whatever the condition is which causes, 
iiifiijitile hemiplegia. When the attack is associated with debility or rickets 
the diagnosis is easily made. The carpopedal spasms and pseudo-paralytic 
rigidity which are often associated with rickets, laryngismus stridulus, and the 
hydroeej)haloid state are usually confined to the hands and arms and are 
iiitermitleiit and usually tonic. The convulsions associated with tumor or 
those which follow infantile hemiplegia are usually at first Jacksonian in char- 
acter. After the second year convulsive seizures which come on irregularly 
without apparent cause and recur while the child is apparently in good health, 
are likely to prove true epilepsy. 

Prognosis. — Convulsions play an important part in infantile mortality. 
In chronic diarrhcea convulsions are usually of ill omen. Those ushering in 
fevers are rarely serious, and the same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. — Every source of irritation should he removed. If associated 
with indigestible food, a prompt emetic should be given, followed by an enema. , 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
, may be lanced ; but never if it looks normal. When seen at first, if the parox- 
\ysm is Severe, no time should be lost by giving a hot bath, but chloroform; 
^should' given at once, and repeated if necessary. ; A child is so readily put 
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under chloroform and with such a small quantity that this 
harmless and saves valuable time. The practice is almost univerM of |mtting , 
the child into a warm bath, and if there is a fever the head may be dou<^d 
with cold water. The temperature of the bath should not be above 95® or 86®* v 
The very hot bath is not suitalde, particularly if the fits are due to ijadiges-. ^ 
tion. After the attack an ice-cap may be placed upon the head. If there & 
much irritability, particularly in rickets and severe diarrhoea, small doses of; 
opium will be found efficacious. When the convulsions recur after the child ^ 
comes from under the influence of chloroform it is best to place it rapidly un- 
der the influence of opium, which may be given as morphia hypodermically, 
in doses of gr. 1/25 to 1/30 (O.OO^O to 0.0022 gm.) for a child of one year. 
Other remedies are chloral by enema, in 5 grain (0.3 gm.) doses, and nitrite 
of amyl. After the attack has passed the bromides are useful, of which 5 to 8 
grains (0.3 to 0.5 gm.) may be given in a day to a child a year old. Kecur- 
ring convulsions, particularly if they come on without special cause, should 
receive careful treatment with bromides. When associated with rickets the 
treatment should be directed to this disease. 


V. EPILEPSY 

Definition. — ^An affection of the nervous system characterized by attacks 
of unconsciousness, with or without convulsions. The transient loss of con- 
sciousness without convulsive seizures is known as minor epilepsy (petit mal) ; 
the loss of consciousness with general convulsive seizures is known as major 
epilepsy (grand inal). Localized convulsions, occurring usually without loss 
of consciousness, are known as Jacksonian or cortical epilepsy. 

Etiology. — Idiopathic or essential epilepsy, the form with an unknown or 
indefinite etiology, appears to depend upon a congenital tendency in the indi- 
vidual. Coarse anatomical changes in the brain are not present, but with the 
development of technique alterations have been determined in an increasing 
proportion of cases, particularly a gliosis of the superficial layers of the cortex 
described by Alzheimer. Apart from this is the large group of symptomatic 
convulsive seizures trauma, growths, chronic infections and 

arterio-sclerosis, epilepsy. 

Age, — In a larg^ of cases the disease begins before puberty. 

Of 1,450 cases observed by -Oowers, in A22 the disease began before the tenth 
year, and three-fourths of the cases began before the twentieth year. Of 
427 cases of epilepsy in (children, the age of onset was as follows : First year, 

74 ; second year, 62 ; third year, 51 ; fourth year, 24 ; fifth year, 17 ; sixth year, 

18 ; seventh year, 19 ; eighth year, 23 ; ninth year, 17 ; tenth year, 27 ; eleventh 
year, 17; twelfth year, 18; thirteenth year, 15; fourteenth year, 21; fifteenth, 
year, 34. Arranged in hcmidccades the figures are as follows: From the, 
first to thf fifth year, 229 ; from the fifth to the tenth year, ,1^4 ; from the, teqtl]^ 
to the fifteenth year, 95 (Osier) . These figures illustj^t^'J^.^ Sitrikitijg rnannejl': ^ 
the early onset in a large proportion of cases. It K’virell ‘klwaye to , 

picious of ^^epilepsy^^ beginning in adult life, for in a maj'ority of V 

the convulsions are due to a local lesion. ^ 
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'• SBiL~Ifo; fepei^ial influence k evident, cert^iflly mt ia children. Of 4S5 
cases, 832 were mal^ and 203 were females. ^ A^r puberty unquestionably, 
if a large number of cases are taken, the males are in excess. 

Heredity. — (lowers remarks ^^there are few diseases in the production of 
: which inheritance has a more marked influence.” Of 2,523 epileptics, 16 per 
cent, were due to heredity (Spratling). The study of the American Eugenics 
Bureau (Bulletin No. IV), analyzing data of 206 epileptics, shows how potent 
are inherited factors. Pierce Clark considers that there are more or less defi- 
nite essential defects in epileptics which account in part for the predisposi- 
tion. These are “egocentricity, supersensitiveness, an emotional poverty and 
an inherent la(^k of adaptability to normal social life.” Stress and annoy- 
ance, and an intensive regression to day-dreaming, lethargy and somnolence 
are precipitating factors. ^‘The attack occurs at the final break of a too severe 
tension.” 

Chronic alcoholism in the parents is regarded by many as a potent pre- ^ 
disposing factor. Echeverria analyzed 572 cases and divided them into three 
classes, of which 257 cases could be traced directly to alcohol as a cause; 126 
cases in 'v^hich there were assocnated conditions, such as syphilis and trauma- 
tism; 189 cases in which the alcoholism was probably the result of the epilepsy. 
Figures equally strong are given by Martin, who in 150 insane epileptics found 
83 with a marked history of parental intemperance. Spratling found 15 per 
cent, with marked alcoholic history in the parents. Severe convulsive seizures 
may occur in steady drinkers. 

Syphilis . — This in the parents is probably less a predisposing than an 
actual cause of epilepsy, which is the direct outcome of local cerebral mani- 
festations. There is no reason for recognizing a special form of syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the brain are very common. 

Of exciting causes fright is probably not important. Trauma is present 
in a certain number of instances. An important group depends upon a local 
disease of the brain existing from childhood, as seen in the post-hemiplegic 
epilepsy. Occasionally cases follow the infectious fevers. Masturbation is 
stated to be a cause but its influence is overrated. A group of convulsive 
seizures like epilepsy is due to some toxic agent, as in lead poisoning and 
uraemia. 

Reflex Causes. — Eye strain, dentition, worms, the irritation of a cicatrix, 
some local affection, such as adherent prepuce, or a foreign body in the eax 
or nose, are given as causes. In rare cases the fits cease after the removal of 
the irritating factor but usually the attacks persist. Genuine cases of reflex 
epilepsy are rare. A remarkable instance occurred in a man with a testis in 
the inguinal canal, pressure upon which caused a typical fit. Removal of the 
oi^an was followed by cure. 

Cardio-vascular ^^epilepsy” is usually a manifestation of advanced arterio- v 
sclerosis; and is associated with slow pulse. (See Stokes- Adams Disease.) The 
passage of a gall-stone or the removal of pleuritic fluid may induce a fit. 
Digestive troubles are extremely common in epilepsy and the eating of indi- 
gestible articles seems often to precipitate an attack. Protein hypersensitive- 
^ ness to certain foods is found in some patients. Convulsive seizures may 
occur in old people without obvious cause. 
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Symptoms. — (») Major Epilepsy. — Preceding the fits there is usaaHjl^ S ‘ 
localized sensation, known as an aura, in some part of the body. This may be 
somatic, in which the feeling comes from some particulai region in the periph- 
ery, as from the finger or hand, or is a sensation felt in the stomach or about 
the heartp The peripheral Heiisaiious are of great value, particularly those in. 
which the aura always occurs in a definite region, as in one finger or toe. 

It is the equivalent of tJie signal symptom in a iit from a brain tumor. The 
varieties of these sensations are numerous. The epigastric sensations are 
most common. In these the patient complains of an uneasy sensation in the 
epigastrium or distress in the intestines, or the sensation may be not unlike 
that of heartburn and associated with palpitation. These groups are some- 
times known as pneumogastne aurae or warnings. 

Of psychical aiirai one of the most common, as described by Hughlings 
Jackson, is a vague, dreamy state, a sensation of strangeness or sometimes 
of terror. The aurae may be associated Avith special senses; of tliese the most 
common are the visual, consisting of flashes of liglit or sensations of color; 
loss commonly, distinct objects are seen. The auditory aurae consist of noises 
in the ear, odd sounds, musical tones, or occasionally voice's. OlffU'tory and 
gustatory aune, unpleasant tastes and odors, are rare. 

Occasionally the fit may be preeedc'd not by an aura, but by certain move- 
ments; the patient may turn round rapidly or run ^ith greal speed for a few 
minutes, the so-called epilei)sia procursiva. In an Elwyn case the lad stood 
on his toes and twirled with extraordinary rapidity, so that his features were 
S(*arcely recognizable. It is stated tliat the pulse sometimes stops just before 
the fit. The siudies of Oihsoii and Good show that no alteration in the jiulso 
occurred up to the point of cloiiie convulsions, and there was no lowering of 
the blood ])TeB8ure suggesting ana'mia of the brain. At the onset of tlic 
attack the patient may give a loud scream or yell, the so-i'alled epileptic cry. 
The ])ationt drops as if shot, making no effort to guard the fall. In conse- 
quence, epileptics frequently injure themselves, cutting the face or head or 
burning themselves. In the attai'k, as described by Hippof rates, “the patient 
loses his speech and chokes, and foam issues from the mouth, the teeth are 
fixed, the hands are I'ontracted, the eyes distorted, he becomes insensible, and 
in some cases the bowels are alfe(*ted. And th(*se symjitoms occur sometimes 
on the left side, sometimes on the right, and sometimes on both.'’ The fit 
may be described in three etagos: 

(1) Tonic head is drawn back or to one side and the jaws 

are fi;^ed. The hands ai*e clinched and the legs extended. This tonic contrac- 
tion affects the muscles of the chest, so that respiration is impeded and the 
initial pallor of the face changes to a dusky or livid hue. The muscles of 
the two sides are unequally affected, so that the head and neck are rotated 
or the spine is twisted. The arms are usually flexed at the* elbows, the hand 
at the wrist, and' the fingers are tightly clinched in the palm. This stage lasts 
only a few seconds, and then the clonic stage begins. 

{2) Clonic Siage^-^The muscular contractions become intermittent; at 
first tremulous or vibratory, they gradually become more rapid and the limbs 
are jerked and tossed about violently. The muscles of the face are in constant 
clonic spasm, the eyes roll, the eyelids are opened and closed convulsively. * 
The movements of the muscles of the jaw are very forcible and strong, and * 
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'be 

cyanpdfi, m;arked' at' the end^ of the gradually lessees."" 4' 

"frothy saliva, vdiich uaay be blood etaiuj^, '^apes from the mouth, The 
fflB^es and urine may be discharged iavoluntaxily; The duration of thia 
^ stage is variable. It rarely lasts more than one or two ininutes; The contrac- 
tions become less violent and the patient passes into the condition of coma. 

(3), Cornu. — The breathing is noisy or even stertorous, the face congest^, 
but no longer intensely cyanotic. The limbs are relaxed and the, ^unconscious- 
ness is profound. After a variable time the patient can be aroused, but if 
left alone he sleeps for some hours and then awakes, complaining only of 
slight headache or mental confusion. If the attack has been severe, petechial 
hasmorrhages may occur over the neck and chest. In a young man in a 
severe convulsion both subconjunctival spaces were entirely filled with blood, 
and free blood oOzed from them (Walter James). Haemoptysis is a rare 


sequel. ^ 

After the attack the reflexes are often absent for a short time and later 
increased; ankle clonus can usually be obtained. The state of the urine is 
variable, particularly as regards the solids. The quantity is usually increased 
after the attack, and albumin or sugar may be present. 

(4) Status epilepLicus.—ln this attacks occur ia rapid succession, and 
the patient does not recover consciousness. The pulse, respiration, and 
temperature rise in the attack. It is a serious condition, and often proves 
fatal. 

(6) Post-epileptic symptoms are of great importance. The patient may 
be in a tranceJike condition, in which he performs actions of which subse- 
quently he has no recollection. More serious are the attacks of mania, in 
which the patient is often dangerous and sometimes homicidal. It is held 
by some that an outbreak of mania may be substituted for the fit. And, 
lastly, the mental condition of an epileptic patient is often seriously impaired. 

(6) Paralysis, which rarely follows the epileptic fit, is usually hemiplegic 
and transient. Slight disturbances of speech may occur; in some instances, 
forms of sensory aphasia. Scripture draws attention to an inflexibility of 
speech of the epileptic which sounds ^^expressionless or wooden” and can be 
recognized by a trained ear. The absence of flexibility can be demonstrated 
by graphic records. 

The attacks may occur at night, and a person may be epileptic for years 
yp-ithout knowing it. As Trousseau remarks, w'lien a person tells us that in 
the night he has incontinence of urine,, awakes in the morning with headache 
an'> mental confusion, complains of difficulty in speech because he has bitten 
his tongue,' and there are purpuric spots on the face and neck, the probability 
is very strong that he is subject to nocturnal epilepsy. 

'! (6) Minor Epilepsy. — Epilepsy without convulsions consists of transient 

unconsciousness, which may come on at any time, with or without a feeling 
of faintness and vertigo. Suddenly, at the dinner table, the subject stops 
talking and eating, the eyes become fixed, and the face slightly pale. Any- 
thing which may have been in the hand is usiially dropped. In a moment 
or' two consciousness is regained tlia .,,|)atient resumes conversation ais 
nothing bad happened. In other instaiio^. there is slight incoherency ot 
: the patient performs some almost automatic ^‘tion. He may begin to un-* 
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dress and on returning consciousness ^^nd i^at , ho ' l^!;{NsitU^ c^^ 

He may rub his faoe^ or apit about iu a earele^ way. Xn other ittt^s the 
patient falls without convulsive seizures. A definite aura Is rare. 7%oi^h 
transient unconsciousness and giddiness are the most constant manifestatiomi 
of petit mul, there are other equivalent manifestations, such as sudden jerk*^ 
ings in the limbs, sudden tremor, or a sudden visual sensation. Gow^ers gave 
no less than seventeen different manifestations. In occasional cases the 
patient has a sensation of losing his breath and may become Ted in the 
face. 

After the attack the patient may be dazed for a few seconds and perform 
automatic actions, which may seem to be volitional. Undressing is common, 
but all sorts of odd actions may be performed, some of which are awkward 
or even serious. One patient after an attack was in the habit of tearing any- 
thing he could lay hands on, particularly books. Violent actions have been 
committed and assaults made, giving rise to questions which come before 
the courts. This condition has been termed masked epilepsy, or epilepsia 
larvaia. In a majority of the cases of petit mol convulsions finally occur, 
at first slight, but ultimately major epilepsy is developed, and tfie attacks 
may then alternate. 

(c) Jacksonian Epilepsy. — This is also known as cortical, symptomatic, 
or partial epilepsy. It is distinguished from the ordinary epilepsy by the 
important fact that consciousness is retained or is lost late. The attacks 
are usually the result of irritative lesions in the motor zone, though there 
are probably also sensory equivalents of this motor form. Of 107 cases an- 
alyzed by Roland, there were 48 of tumor, 21 instances of inflammatory soften- 
ing, 14 instaiutes of acute and chronic meningitis, and 8 cases of trauma. 
The remaining instances w'ere due to hspmorrhage or abscess, or were asso- 
ciated with sclerosis cerebri. Two other conditions may cause typical Jack- 
sonian epilepsy — uraemia and general paresis. A considerable number of the 
cases of Jacksonian epilepsy are found in children following, hemiplegia, the 
so-called post-hemiplegic epilepsy. The convulsions usually begin on the 
affected side, either in the arm or leg, and the fit may be unilateral and with- 
out loss of consciousness. Ultimately they become more severe and general. 

In a typical attack the spasm begins in a limited muscle group of the 


fa(*e, arm, or leg. TT, he zygomatic muscles, for instance, or the limb may 
twitch, or the l^s Prior to the twitching the patient 

may feel a serijAdil' df in the part affected. The 

spasm extends iiiydjye ,the muscles of one limb only or of the facel 

The ]5atient is d^^iopii/th^Oti^QUt and watches, often with interest, the 
march of the spas^'^^h^^b^^f may be slow, and there may be time for the 
patient to place a p£|i^^|^j^the floor, so as to be as comfortable as possible 
during the attack. ’Kie ^kems may be localized for years, but there is i 
great risk that the partial epilepsy may become general 

(d) Pyknolepsy. — This is a form of minor .epilepsy occurring betwe^ 
four and twelve years of age and usually with |ba explosive owt. Th^, 
attacks are slight, of short duration, without aJQy^^ltetfess‘1llhd,m^ be 
in a day. The child rtrely falls, although the limbb“'felax^ and object^ 
rarely dropped from the fta^ds. The head ihAy tiitn, the eyes ^tatb 
the arms show a feeble tohtc^^Bpasm. There are no clonic spasms; 



: iiormal afterwards la^.tlie attacki W Bromide and 

: ;luminal apparently have BO effect The attacks stop s^ntaneously. 

Diag]];0^.^1n major epilepsy the suddenness of the attack, the abrupt 
loss of consciousne^ the order of the tonic and clonic spasm^ and the relaxa- 
tion of the sphincters are distinctive features. The convulsive seizures due 
to uraemia are usually readily recognized by the hypertension and the condi- 
tion of the urine. Practically in young adults hysteria causes the greatest 
difficulty, and may closely simulate true epilepsy. Hysteroid attacks some- 
times are post-epileptic. A careful study and observation of an attack usually 
make the diagnosis clear. 

Recurring epileptic seizures in a person over thirty who has not had pre- 
vious attacks is always suggestive of organic disease, usually syphilis. 

Petit mal must be distinguished from attacks of syncope, and the vertigo 
of Meniere’s disease, of a cardiac lesion, and of indigestion. Puzzling attacks 
occur especially about puberty, in which there is a slow and usually only 
partial loss of consciousness with dizziness, palpitation, slow pulse, low blood 
pressure and vaso-motor disturbance. The subjects have often grown rapidly. 
Diagnosis ^ay be difficult if an attack is not observed. The results from 
good hygiene, supervised activity, and long hours of sleep are an aid. 

Jacksonian epilepsy has features so distinctive and peculiar that it is at 
once recognized. It is, however, by no means easy always to determine upon 
what the spasm depends. Irritation in the motor centres may be due to a 
great variety of causes, among which tumors and localized meningoencepha- 
litis are tlie most frequent ; but in uraemia localized attacks may occur. The 
most typical Jacksonian spasms are not infrequent in general paresis. 

Prognosis. — This may be given to-day in the words of Hippocrates : ^^The 
prognosis in epilepsy is unfavorable when the disease is congenital, and when 
it endures to manhood, and when it occurs in a grown person without any 
previous cause. . . . The cure may be attempted in young persons, but not 
in old.^^ Of caifes beginning under ten years few are arrested, whereas of 
those beginning at puberty the opposite is true (W. A. Turner). 

Death during the fit rarely occurs, but it may happen if the patient falls 
into water or a fire, or if the fit comes on while he is eating. Occasionally 
the fits stop spontaneously. This is particularly the case in the epilepsy in 
. children which has followed the convulsions of teething or the fevers. Fre- 
quency of the attacks and marked mental disturbance are unfavorable indica- 
tions. Some regard hereditary predisposition as favorable in the prognosis. 
The post-hemiplegic epilepsy is rarely arrested. Of seizures coming on in 
adults, those due to syphilis and local affections of the brain allow a more 
favorable prognosis. 

lYeatment. — General. — In the case of children the parents should be 
mAde to understand from the outset that epilepsy in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
p^ible with the education of the child. The subjects need firm but kind 
.treatment. Indulgence and yielding to caprices and whims are followed by 
; ' weakening of the moral control, which is so necessary in these cases. Sources 

irritation should receive attention. The disease does not incapacitate a 
.V‘"'^rson tor all occupation. It is much better for an epileptic to have some 
,, iiJ^ite pursuit but he should not follow an occupation which involves climb- 



iiig or teorking' ailowed^te'/jS^i^^^ 
car or swim. The individual should take np an ont-of-door Qcchpatlo^j^^: 
have manual training suited to his condition. This Is best dor^e^ 
stitution where he is carefully watched and studied. Psychoanaljys^, 
re-education, over a prolonged period is of value in Auie patients. -Ti^re ' 
are many instances in which epileptics have been p^Tjus of extraontooiMry'*’", 
mental and bodily vigor, as, ior example, Julius Cassar and Ifapoleon. Oiilte 
of the most distressing features is the mental impairmeni which follows in a 
ccirtain number of cases, di such patients become extremely irritable or show 
signs of violence they sliould be placed under supervision in an institution. 
Marriage should be forbidden to epileptics. •/ 

During the attack a cork or bit of rubber should be placed between the 
teeth and the clothes should be loosened. The patient should be in the re- 
cumbent posture. If vomiting occurs be should be turned on the side and * 
the mouth emptied of vomited material. As the attack usually passes off with 
rapidity, no special treatment is necessary, but in cases iji wdiich the con- 
vulsion is })r61onged a few whiffs of chloroform or nitrite of amyl or a hypo- 
dermic of a quarter of a grain of morphia may be given. 

Dietetic. — The important points are to give the patient a light diet at 
fixed hours and on no account permit overloading of the stomach. Meat 
should not be given more than once a day. There are cases in w’hich animal 
food seems injurious and a strict vegetable diet is sometimes useful. The 
possibility of protein sensitization should be considered and if found, these 
proteins Should be excluded from the diet. The patient should not go to 
sleep until the completion of gastric digestion. The bowels should be kept 
freely open and colon irrigations are uscriil. 

Medicinal. — ^The hromides are extensively used. They act as a depres- 
sant and therefore should be used only after a careful study of each patient. , 
Sodium bromide is probably less irritating than the potassium salt and is 
better borne for a long period. It may be given in milk/ iU which it is ^ 
scarcely tasted. In all instances the dilution should be considerable. The 
dose for an adult should be from half a dram to a dram and' a half (2 to 6 
gm.) daily. The diet should be salt-free. It is often best to give but a single 
dose daily, about four to six hours before the attacks are most likely to 
occur. For instance, in nocturnal epilepsy 30 to 60 grains (2 to 4 gm.) should 
be given in the evening. If ,]fcbe attack occurs in the morning, the patient 
should take a full, dose when he awakes. When given three times a day it 
is less^ disturbing after meals. Each patient should be carefully studied to 
determine how much byomide should be used*,. The individual susceptibility 
varies and some pati^ts require more than others. Fortunately, children take 
the drug well and , proportionately larger doses than adults. Satura- 
tion is indicated .unpleasant,. effects^ pa^icularly;^ mental 


torpor^ and gas|^o;ari(i;;^id!^tdiac dis^ palate reflex is one of the 

earliest indicatiofia^^^ ,A' .:cpminon feattire is the 'development of ache, whicli , 
is no indication tendency to this, is diminished by giving 

the drug largely diluted' in line aclmimstering arsenic from ., 

time to time. Written dire^io^;:«hO!id^ to the mother or the friends 

of the patient, and he should' ^v|?e held responsible for the administration 
of the medicine. The addition' to the bromide is recomm^nd^ ; r 









xy^.dogBB of on6 giam (O.ol^ gm.) a day atid gradimuy ^ 

idcreaa|ng until the best dosage is found.. Amounts over six grains a day 
Aould be given ouiy for short periods. The drug may be given for four or 1 
five days a week ar ? i)romide given on the other days. If attacks occur at 
certain times^ e,g., > ,,/ch menstruation, the drugs’ should he given in larger 
doses for a few days before. In status epilepticus, hyoscine or morphine 
hypodermically may be useful. 

Among other remedies recommended are chloral, cannabis indica, and 
nitroglycerin. Nitroglycerin is sometimes advantageous in petit mal and 
must be given in full doses, from 2 to 5 drops of the 1 per cent, solution, and 
increased until the physiological effects are produced.. Calcium lactate in 
2d grain (1.3 gm.) doses daily has been recommended. Counter-irritation 
is rarely advisable. When the aura is very definite and constant in its onset, 
as from the hand or from the toe^ a ligature tightly applied may stop the 
oncoming fit. 

The subjects of a chronic and, in most cases, an incurable disease, epileptic 
patients form no ^mall portion of the unfortunate victims of charlatans and 
quacks, who prescribe to-day, as in the time of the father of medicine, 
‘^purifications axid spells and other illiberal practices jof like kind.” 

SuKGicAL. — I]i Jacksonian epilepsy the propriety of surgical interference 
is universally granted. It is questionable whether in the epilepsy following 
hemiplegia it is likely to be of any benefit. In idiopathic epilepsy, when 
the fit starts in a certain region — the thumb, for instance — and the signal 
synij)tom is invariable, the centre controlling this part may be removed. 
Operation, per $e, appears in some cases to have a' curative effect. The 
operation in the traumatic epilepsy, as after fracture, is much more hopeful. 
Operations have not been always on the skull, and White collected an in- 
teresting series in whicli various surgical procedures had been done, often 
with curative effect, such as ligation of the carotid artery, castration, excision 
of the superior cervical ganglia, incision of the scalp, etc. 


VI. MiaRAINE 

(Ileniicrania; Sick Headache) 

Definition. — A paroxysmal affection characterized by severe hejidache, 
usually unilateral, and often associated with vomiting or disorders of vision. 

Etiology. — Heredity plays an important role in 90 per cent, of cases 
according to Mdbius. Women and members of neurotic families are most 
frequently attacked. Many distinguished men have been its victims, and 
. the astronomer Airy gave a classical acconnt of his case. The nature, of the 
^disease is in dispute, and many views have been entertained : 

(а) That it is a toxcemia from disorder of the intestinal digestion or from 

some self-manufactured poison. , . 

(б) That it is a vasomotor affection with spasm of the arteries, in falor 
of which are the facts that in the attack the temporal arteries on the affected 
eide may be felt to be small, the retinal arteries may sometimes be seen ipi 
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spasm, and sclerosis of th& arteries on the same side is found in a oert^ain 
number of cases. A striking confirmation is the teniporary paralysis .,yrliich ’ 
may be associated with an attack of monoplegic or hemiplegic oharaeter. 
Mitchell Clarke reported a history of recurring motor paralysis in elevta 
members in three generations of the same family. The characteristic visual 
phenomena preceded the unilateral headache, especia..y the homiopia. In 
most of the attacks the hemiplegia was on the right side. It lasted from a 
few hours to a day and disappeared completely. It is difficult to explain such 
cases except on the view of a transient spasm of the arteries. 

(c) Others regard the affection as of reflex origin arising from a re- 
fractive error in the eyes, or from trouble in the nose or sexual organs. 

(rf) A constitutional anatomical defect causing stenosis of the foramen 
of Monro, associated with hyperaemia of the choroid plexus and increase of 
pressure in one or both lateral ventricles, is the view of Spitzner. 

(e) Some regard it as a disturbance of the sympathetic nervous system, 
which may be caused by a number of conditions. The variety of causal 
factors is a striking feature of the disease. 

The majority of cases begin in 3 -oung adults, but Sinclair refers to a 
case in a diild of two years. Many circumstances bring on the attack: 
a ])o\verful emotion of any sort, mental or bodily fatigue, digestive dis- 
turbances, or the eating of some particular food. The subjects often suffer 
from train or sea sickness. The paroxysmal character is one of the most 
striking features of the attacks which may occur on the same day every week, 
every fortnight, or every month. Headaches of the migraine type may occur 
for years with chronic nephritis and with tumors and other lesions of the 
base of the brain. 

Symptoms. — Premonitory signs are present in many cases, and the patient 
can tell when an attack is coming on. Remarkable prodromatfii have been 
described, particularly in connection with vision. Apparitions may appear 
— visions of animals, such as mice, dogs, etc. Transient • hemianopia or 
scotoma may be present. In other instances there is spasmodic ^action of the , 
pupil on the affected side, which dilates and contracts alternately, the condi- 
tion kjiown as hippu^ , Frequently the disturbance of vision is only a blurring 
or there are balls lines; or tlie so-called fortification spectra 

(teichopsia), which ihayb<^ um^ with gorgeous colors. Disturbances 

of the other senses ire' rare. Numbness of ihe tongue aqd face and occasionally 
of the hand may occur with tingling. More rarely there are cramps or spasms 
in the muscles of the affected side. Transient aphasia may occur and be 
intermittent. The paralysis may he (1) of cerebral origin — hemiplegia or 
aphasia, or (3) 4ue to lesions of cranial nerves*— optic nerve and ophthalmo- 
plegias, the ocuioj|i6tor most often, abducens rarely, trochlearis very rarely. 


The supposed ii 
(Samsay Hunt 


IVetaent of the facial is relapsing facial palsy in migraine 


, ^ , -^^atients show markwi psycAtw 
excitement or, mOfe c&m&ly,' mcn^ti or great depression. Dizzi- 
ness occurs in some short time after the. 

prodromal symptoms or m^ ^l^'^^ieatoe of (rf&Krti, especially on waking' 
in the morning. It is cum^tiVd wd expansile in dihraeter, beginning es 
a localized small spot, which fi. |j6jSf!9r^y constant Oither on the templo 'or;.i„ 
forehead or in the eyebalL It is aB. o{' 4 t>pet£etpatisiik sham.^'?. 



tiiormg' cWttidier* f aito^graduafty gp^eS^^ mvolves the entire side-' ^ 

nf the mx^mm the neck^ and may pa^ ihto the arm. In some cases 
both ^des are affected. Nausea and vdmting are eommon and, if the attack 
edmes on when the stomach is full, vomiting may give relief. Vasomotor 
symptoms may be present. The face may he pale, and there may be a marked 
difference between the wo sides. Subsequently the face and ear on the affected 
side may become a burning red from the vasodilator influences. The pulse 
may be slow. The temporal artery on the affected side may be firm and 
hard, and arterio-sclerotic — confirmed anatomically by Thoma. Few affec-r 
tions are more prostrating and during the paroxysm the patient may scarcely 
be able to raise the head from the pillow. The slightest noise or light aggra- 
vates the condition. 

The dumtion of tlie attack is variable. The severer forms usually in- 
capacitate the patient for two or three days. In other instances the entire 
attack is over in a day. The disease recurs for years, and in patients with 
a marked hereditary tendency may persist throughout life. In women the 
attacks often cease after the menopause, and in men after the age of fifty. 

Diagnosis.— In well-marked cases there is little difficulty, especially with 
a clear history, but nephritis and intracranial tumor should be considered in 
cases originating in later life. There are abortive attacks, in. which a great 
variety of symptoms occur, not easily recognized until perhaps a typical 
atta(ik appears. 

Treatment. — The patient is usually aware of the causes which precipitate 
an attack. Avoidance of excitement, regularity in the meals, and moderation 
in diet are important rules. Some patients suffer from too much protein 
and others from too much carbohydrate. It is well to try a low carbohydrate 
diet and if no benefit results cut out animal protein for a time. Some 
patients are helped by exclusion of eggs from the diet, others by a strict 
vegetarian diet. The intravenous injection of peptone has helped some pa- 
tients. Treatment should be directed toward the removal of the conditions 
upon which the attacks depend. Much may be done by watchfulness and care 
in regulating the bowels and watching the diet. Errors of refraction should 
be adjusted. On no account should children with migraine be allowed to 
compete in school for prizes, A prolonged course of bromides sometimes 
proves successful. If anaemia is present, iron and arsenic should be given. 
Whoa the arterial tension is increased a course of nitroglycerin may be tried. 
Not too much, however, should be expected from preventive treatment as in 
a large proportion of cases the headaches recur in spite of all we (including 
the refractionists) can do. Lavage of the stomach with water at 105®, a 
brisk salinfe cathartic and irrigation of the colon with hot saline solution 
are sometimes of value at the onset. Alkaline water should be taken freely 
by mouth. During the paroxysm the patient should be kept in bed and ab- 
solutely quiet. If the patient feels faint and nauseated a small cup of strong 
coffee may give relief. A prolonged course of cannabis indica may be tried. 
Antipyrine and phenacotine have been much used. Wlien given early, at the 
very outset, they are sometimes effective. Small, repeated doses are more 
satisfactory. Lauder Brunton advised a combination of sodium salicylate 
4gr. 15, 1 gm.) and potassium bromide (gr. 30, 2 gm.) at the onset. Oom- 
binations of acetyl-salicylic acid, caffeine and phenacetine may be used. 





Fheao-barWtal (gr. % to^ 
period is sometimes usefuL^ 


.03 to <K0d j^.) givea da^y for 

alcium lactate {gr. 30, 2 gm.) at .tbe o^t . 


avert an attack. Of other remedies, nux vomica, gelsemium, And erget ,hp^^ v 
been recommended. . - 

Ophthalmoplegic Migraine. — This term was applied by Charcot to a \ 
special forjm in which there is weakness or paralysis of one or more eye 
muscles, with or after a migraine attack. The ocnlo-motor nerve iSf^ usually 
involved. Ptosis, loss of certain movements, and double vision are the c<mi^ 
mon features, which may persist for some days. Local causes, especially 
syphilis, should be excluded before the diagnosis is established. , 


Vn. NEXTRALOIA 

Definition. — A painful affection of the nerves, due to functional disturb- 
ance of their central or peripheral extremities or to neuritis in their course. 

Etiology. — Members of neuropathic families are most subject to the dis- 
ease. It affects women more than men. Children are rarely att^pked. Of 
all causes debility is the most frequent. It is often the lirst indication of an 
enfeebled nervous system. The various forms of aiijcmia are frequently asso- 
ciated with neuralgia. It may be a prominent feature at the onset of certain 
acute diseases, particularly typhoid fever. It has not been shown that non- * 
ralgia is more frequent in malarial districts, but it occasionally ^occurs in ma- 
larial cachexia. Exposure to cold is a cause in suspeetible persons. Reflex 
irritation, particularly from carious teeth, and disease of the antrum and 
frontal sinuses are common causes of neuralgia of the fifth nerve. The 
disease occurs sometimes in gout, lead poisoning, and diabetes. Persistent 
neuralgia may be a feature of latent nephritis. 

Symptoms.— Before the onset of the pain there may be uneasy sensations 
sometimes tingling in the part which will be affcjcted. The gain is localized 
to a certain group or division of nerves, usually affecting one side. The 
pain is not constant, but paroxysmal, and is described as stabbing, burning, or 
darting in character. The skin may be exquisitely tender in the affected 
region, particularly over certain points along the course of the nerve, the 
so-called tender points. Moveiliehtfi,.: as a rule, are painful. Trophic and 
vaso-motor changes may accompany the parpxysm; the skin may be cool, and 
subsequently hot and burning ; occasionally local (cdenia or erythema occurs. 
More remarkable still are the changes in the hair, which may become blantihed 
(canifies) or fall out. Fortunately, such alterations are rare. Twitchings of 
the muscles, or even spasms, may be present during the paroxysm. After last- 
ing a variable time— from a few minutes to many hours^the Attack subsides. 
Recurrence may be at , definite intervals— every day at ^ the same ^ hour, or 
at intervals of twoy# three, or even seven days. Occasionally the- paroxysms 
develop only at the catamenia. 

' 

CLINICAL VARIETIES, DEPBlirDlNlGKW THE NERVE ROOTS AFFECTED vV 

' ‘ ■ 

Trigeminal Neuralgia; DbulasillrtNx, — A dutincti^ ^uet be dra^ ' 

between the minor an^ major neara%ias of the fifth cranial, nerre. The form^, 





■of'''tl^'jBpoii or oae ol its \>Maiela^’'--' 
«oate ' disease process-— tl^ jifessure of a on the ganglion, carions •, 

■/Jtgeth, "Sinns' infection or^ There may he referred pains in thia area 

, ,,froin morbid processes within the cranium^ or from visceral disease else*- 
‘ irhefe. A painful neuralgia may follow an attack of zoster in any division 
of the fifth nerve. v 

The"^ major trigeminal neuralgia is a primary affection of the Gasserian 
ganglion. The designation tic is not descriptive; there is usually. immobility. 
T?he sex incidence is about equal; the majority of cases begin between the 
ages of forty and sixty. No definite etiological factor is evident. The right 
side is involved in about two-thirds of the cases. Patrick's figures show that 
the Second and the third branches are involved more often than the first. 


It, begins most often in the second branch and later two or all three branches 
may be involved. ' The pain is of sudden onset, usually excruciating and in- 
paroxysms, which may recur, usually not lasting longer than two minutes. 
The attacks are excited by any external irritation which may be very slight, 
sueli as a draught of air, touching the skin, and the movements in speaking, 
eating or^awallowiiig. The areas over which irritation excites the pain are 
termed doloro-genetic or ‘^trigger’^ zones. These do not always correspond to 
^the pain zone. The pain may radiate into the cervical nerves or down the 
arms. The attacks tend to be of increasing severity and in advanced cases the 
paroxysms may recur at short intervals in steady succession. 

The dmgimis is rarelj^ in doubt but minor forms should not be mistaken 
for the major. The pain in them is paroxysmal, so that a steady pain about ' 
the face is probably not trifacial neuralgia. If the area has been rubbed 
or m^issagecl, or the patient touches it to show where the pain is, the disease 
is probably not the major form. The disease may be remittent but tends 
to progress and increase in severity so that life is almost unbearable. There 
are certain other forma of facial neuralgia in addition to the trigeminal ones 
noted: (1) Attjabuted to the spheno-palatiue (MeckeFs) ganglion (Sluder), 
in which *an inflammatory process in the sinuses spread$ to the ganglion. There 
is pain about the eye, root of the nose, and 'upper jaw back to the mastoid 


which may spread more widely. The pain is constant or paroxysmal. (2) 
Geniculate ganglion. Hunt has emphasized the involvement of the sensory 
part of the facial nerve. The auricular herpetic eruption is due to disease of 
the geniculate ganglion. (3) A painful convulsive tic occurs; and (4) there 
is an intractable form in run-down nervous patients, for which no definite 
cause can be found. 


Cervico-occipital neuralgia involves the posterior branches of the first 
four cervical nerves, particularly the inferior occapital, at the emergence of 
which there is a painful point about half-way between the mastoid process 
and the first cervical vertebra. It may be caused by cold or be due to cervical 
caries. Surgical me^isures may be required if the pain is severe. 

Cervico^brachial neuralgia involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is 
involved the pain is in the deltoid. The pain is most commonly about the 
jshoulder and down the course of the ulnar nerve. There is usually a marked 


tender point upon this nerve at the elbow. This form rarely follows cold, 
bliHt more frequently results from arthritis and trauma. 





1118 


diseases W ' 

Neuralgia of fbe ; 


nerve is rare. It is sometime found in i 

and in pericarditis. The pain is chiefly at the lower part of the thorax on > ^ 
line with the insertion of the diaphragm, and here may be painful points :■ 
deep pressure. Full inspiration is painful, and the^e is great sensitiveness on, " 
coughing or any movement by which the diaphragm is suddenly depressed. . ' 

Intercostal Neuralgia. — This is most frequent in women and conlmon in 
hysteria. Post-zoster neuralgias are common in this situation. The possi^ 
bility of spinal disease, of tumor, spondylitis, caries, or aneurism must be; 
borne in mind. 

Lumbar Neuralgia. — The posterior fibres of the lumbar plexus, particu- 
larly the ilio-scrotal branch, are affected. Tlie pain is in the region of the 
iliac crest, along the inguinal canal, in the spermatic cord, and in the' scro- 
tum or labium rnajus. The affection known as irritable testis, probably a 
neuralgia of this nerve, may be severe and ucciompanied by syncopal sensa- 
tions. 

Coccydynia. — This is regarded as a neuralgia of the cO(*c*ygeal plexus. 

It is most common in women, and is aggravated by the sitting posture. It 
is very intractable, and may necessitate the removal of the coocyx^an opera- 
tion, however, which is not always successful. 

Neuralgias of the Nerves of the Feet. — Many of these eases accompany 
varying degrees of flat-foot. The condition is brought about by weakness or 
fatigue of the muscles supporting the arches of the foot, wdiicli consequently 
settle until the strain of the superimposed body-weight falls upon the liga- 
mentous and aponeurotic attachments between the metatarsal and tarsal 
bones. Rest, massage, exercises, and orthopicclic measures arc indicated. 

Painful Hkkl. — Both in women and men there may be about the heel 
severe pains which interfere seriously with walking — the pododynia of S. I). 
Gross. There may be little or no swelling, no discoloration, and no arthritis. 
Some cases follow a gonococ(iUS infection and are due to a bony spur. 

Plantar NEUUAunA. — This is often asso(‘iated with a definite neuritis, 
such as follows typhoid fever, and has been seen in an aggravated form in 
caisson disease (Jlugbes). The ])ain may be limited to tlie tips of the toes 
or to the ball tjje. Numbness, tingling, and hyperacsthesia or 

sweating may 

METATABSAi»i5kW^Thoma6 ‘^painful affection of the fourth 

metatarso-ph^^geal articulation’^ is a'" peculiar and very trying disorder, 
seen most fr^q^ently in women, and usually in one foot. Morton regarded 
it as due to a pinching of the metatarsal nerve. It usually requires operation. 

Ill some cases there is a mefatarso-phalangml osUochondriiiH. liowis (1923) 
found 65 cases reported. Trauma and infection are ^factors. There is pain 
referred to the head of the metatarsal bone, with swelling, i^ne to exudate, 
and tenderness.; ^ The X-ray study is diagnostic. In trea:^ent, weight should 
be taken entirely off. tHe foot, which is plac‘ed in a cast. ' 

Causalgia (Therjnalgia). — A form of neuralgia following gunshot ; 
wounds, most frequently of the median and of the sciatic branches, character- 
ized by burning throbbing pains of the greatest intensity, glossy skin, vaso- 
motor disturbances, and at last a (Condition ^t|general hypersesthesia and nery^ 
ousness that makes life unbearable. Nothing has been added to Weir Mitch- 
ell’s classical description (1864), and, later he gave the above name from the^ 



. iGfwt for burning And pain; Hany taiwi^wKe seen in the late v^ar, 
\ iind Stoplord suggested the name thermalgia* An explanation of causalgia 
Mf difficult* The medion and post-tibial nerves have a large number of vaso-n 
/motor fibresy interference with which may cause the peculiar character of the 
pain ; iijdeed, it has been suggested that the pain is caused by irritation of the 
peri-artetial sympathetic Bbres and not by the wound of the nerve itself. 
Anatomically, partial division with perineural and intra-neural fibrosis is 
present, but these are found in scores of eases in which causalgia is not 
present. 

Visceral Neuralgias. — The more important of these occur with cardiac 
and gastric neuroses. They are most frequent in women often with neuras- 
thenia and hysteria. The referred pains represent a “viscero-sensory reflex.” 
With lesions in the viscera there is surface tenderness brought out by pinching 
the skin or applying a sharp object. The distribution of the sensory nerves 
and their segmental relations are important in working out the source of 
the disturbance. 

Treatment of Neuralgia. — Causes of reflex irritation should be remedied 
and foci df infection removed. The neuralgia., as a rule, recurs unless tlie 
' general health improves; so that tonic and hygienic measures of all sorts 
should be employed. Often a change of air or surrouifdings relieves a severe 
neuralgia. ()bstinate cases may be cured by a prolonged residence in the 
mountains, with an out-of-door life and plenty of exercise. A strict vege- 
table diet will sometimes relieve the neuralgia or headache of a gouty person. 
Of general remedies, iron is often a specific in the cases associated with 
anaBmia. Arsenic is beneficial in these forms, and should be given in ascend- 
ing doses. The value; of quinine has been much overrated. It probably has 
no more influence than any other bitter tonic, except in the rare instances 
in which the neuralgia is definitely associated with malaria. Strychnine, 
cod-liver oil, and phosphorus are advantageous. Of remedies for tlie pain, 
])henacetine and* acetyl-salicylic acid are generally useful, and small doses 
oC codeine may be added if necessary. Morphia should not be given. Gel- 
semium is highly recommended. Valerian and ether, which often act well 
together, may be given. In the minor form of trigeminal neuralgia nitro- 
glycerine in large doses njay be tried. Dana has seen good results folloAv rest 
with large doses of strychnia given hypodermically. Aconitin in doses of one 
two-hundredth of a grain (0.00032 gm.) may be tried. Diathermy may be 
useful. 

Of local applications, the cautery is invaluable, particularly in the >niorc 
chronic forms. Acupuncture may be used. Counter-irritation and the use 
of heat and various forms of light therapy are helpful. Chloroform liniment, 
camphor and chloral, and menthol, may he tried. Freezing over the tendc^r 
point with ether spray is sometimes successful. The continuous current may 
be used. The sponges should be warm, and the positive pole should be 
placed near the seat of the pain. The current should cause a slight tingling 
or burning, but not pain. 

For trigeminal neuralgia there are two successful measures, (1) injection 
,ol alcohol into the branch, the trunk or the ganglion itself, often satisfactory 
ih., skilled hands ; and ( 2 ) removal of the ganglion. Cushing^s results show 
.the remarkable benefit which may result. 
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vm. Professional sFASfini; occupation 


The Qoutinuous and excessive use of the muscles in perforimng a detteisbi 
movement may he followed by an irregular, involuntary spasm or crahii^V^hioh' 
may completely check the performance of the action. The condition ir found . 
frequently in writers, hence the term w^iter^s crairip or scrivener^s palsy^ 
and, also occurs in typists, needle-workers, piano and violin players, tele-, 
graph operators, milkmaids, weavers, and cigar and (dgarctte rollers. 

The most common form is wnler^s cramp, which is much more frequent 
in men tlian in women. Of 75 cases reported by Poore, all the instances 
of undoubted writer’s cramp were in men. An investigation by Thompson 
and Sinclair iiito telegT-apliist cramp in England shows that the disease 
is rare, only 1 3 cases among 7,000-8,000 employees. Persons of a nervous 
temperament are more liable to the disease. Occasionally it follows slight 
injury. In a majority a faulty method of writing has been employed, using 
either the little finger or the wrist as the fixed point. Persons who write with 
the middle of the forearm pr the elbow as the fixed point are rarely* affected, 

Xo anatomical changes have been found. The most reasonable explanation " 
of the disease is that it results from a deranged acition of the nerve centres 
presiding over the muscular movements involved in the^ a«‘t of writing, a 
condition whic.h has been termed irritable weakness. 

Symptoms. — These may be described under five heads (Ijewis). 

(a) Champ or Spasm. — This is often an early symptom and most com- 
monly affects the forefinger apd thumb; or there may bo a combined move- 
ment of flexion and adduction of the thumb, so that the pen may be twisted 
from tlio grasp and thrown to some distance, Weir lilitchell dcscTibed a lock- 
spasm, in which the fingers become so firmly contracted upon the pen that it 
can not be removed. 

(&) Parksis and Paralysis, — This may occur with the* spasm or alone. 
The patient feels a sense of weakness and debility in the muscles of the 
hand ^nd arm and Midi tM pen feebly. Yet the grasp , of the hand may 
be strong and there maybe ud paj^alysis for ordinary acts. 

(c) Tin j\roR. — -This is most cdiamonly seen in the forefinger and may be 
a premonitory symptom of atrophy; It- ju3 not an important symptpm,^ and is 
rarely sufficient to produce disability. . 

{d) Pain^— A bnormal sensations, particularly a tired feeling in the mus- 
cles, are very constantly present. Actual pain is rare, 'hut there may be irregu- 
lar shooting pains in the arm. Numbness or soreness may exist. If, as 
sometimes happens, a subacute neuritis develops, there, may ^pain oyer the 
nerves and numbness or tingling in the fingers. ' \r\, ' 

(e) Vaso-Motor Bis^turbances.— These may occur in severe o&es. There 
may be hypersesthesSt. .Occasionally the skin becomes glossy, or there is a 
condition of local asphyxia ^aSembling chilblains. In attempting to vsrrite, th^^ 
hand and arm may Iiecomb fiuShed and the veins increased in size. Early the* 
electrical reactions are normal, feut in advantjed cases there niay be diminutioltf 
of faradic and sometimes increase in the galvanic irritahijity. ' 

Diagnosis.— A w^ell-markeA case of writer^s cramp or palsy W)ui4j8barce^^ ' : 
be mistaken. Care must be taken' to exclude the exisfence of any 
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spinal such. asT^rograaeive muscnlar atrophy or hemiplegia, or local ; 

iiEection, auch aa cervical rih* The physican is sometimes consulted by nerv- 
one persons who fancy they are becoming subject to the disease and complain 
of stiffness or weakness without displaying any characteristic features. 

IPtogudais. — ^The course is usually chronic. If taken in time and if the 
hand is avowed perfec't rest, the condition may improve rai)idly, but too 
often there is a strong tendency to recurrence. The patient may learn 
to write with the left hand, l)ut this also may after a time be attacked. 

Treatment. — Various ])rojihylactic measures have been advised. It is im- 
portant that a proper method of writing be adopted. Gowers suggested that 
if* all persons wrote from tlie shoulder writer^s cramp would practically not 
occur. Various devices liave been invented for relieving the fatigue, but 
none of them are very satisfactory. The use of the type-writer has diminished 
the frequency of scrivener’s palsy. Kost is essential and no measures are of « 
value without it. Massage and manipulation, when combined with system- 
atic gymnastics, give the host results. The patient should systematically 
practise the opposite movements to those concerned in the cramp. This 
muscle training often gives good results. Poore recommends tin* galvanic 
(‘urrent applied to tlie muscles, which are at the same time rhythmically ex- 
ermsed. In very obstinate cases the condition remains incurable. 


. IX. HTSTEBIiL 

Definition. — A disorder of personality manifested by a heightened and 
perverted suggestibility, a change in character, together with certain mental 
and bodily states induced by suggestion — auto or hetero-— and emred by per- 
suasion. Tt Ks “an irrational answer to a conflict.” 

Etiology.— Persons with mobile emotional dispositions, especially women, 
are the chief siriijects. In pc'riods of great stress, as in the recent war, it 
becomes a widespread and serious disorder. A community disease, often 
sjireadiug widely in institutions, such as schools apd qqpvents, it may behave 
like an ejiidemic, as in tlie dancing mania. The essential element under the 
above detinition is the first — hcighleried sttggesfibilUy^ (a) With the cham- 
eleon w take tlie color of our surroundings. The company, pli}sical condi- 
tions, the weather, etc., send our spirits up and down like the mercury in 
a barometer. Suggestion, deliberate by speech, unconscious through imitation, 
is the most important part of e<Jucation, and to free the mind as far as 
possible from the mastery of these external influences has been tbo goal 
from the day^ of the Greeks. Tjove, hate, and fear, the three powerful emo- 
tions, control us individually or sway us in herds as the cattle on the jdains. 
The dominant influence of suggestion is everywhere in the story of human 
progress; just as it is in the black (kaplers of superstition, folly, and crime. 
JJncoiiscious imitation, or an imitation against which the indiviclual is ])ower- 
less to fight, has been the important factor in outbreaks of hysteria as the 
dancing mania, the epidemic chorea, and such tragedies as Ic^d to the persecu- 
tions for witchcraft, 

^ (6) Right judgments are indispensable conditions to rigid action in 
mind or musede ancJ it is in this Stoic doctrine of the control of the will* — . 
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the wiirto do and, the to avoid--thii:we‘fittd\^''-key'.^^ 5 |P^ 

problems of hysteria. K may be a knee ^^ofjked” for monl^r| 
or pain induces the fixed belief that the joint can not be movedy 
judgment — there were scores of such war cases — ^l)ut ten 
Hayne or a trip, to Lourdes and the joint is flexible. After d|-4^ 

explosion a man is blind (without a lesion), the condition persists — -thO' jiidgf 
ment has been lost — to l)e restored months afterwards at a temple of . 

lapius or by some modern Galen. An emotional girl takes an aversion'-to 
her mistress. The moral judgment is lost and she begins to play prahksy 
sometimes harmless, but often serious as entailing great inconvenience and^'. 
loss, as in the Norfolk case in which the walls of a house were so <!Jovered 
with paraffin, sandal oil and water that it had to be abandoned. Or craving, 
sympathy, she will inflict all sorts of injuries, even wound herself to s^uch* 

, an extent as to necessitate amputation of a limb. Loss of right ju^ment 
then in muscle action, sense action, and conduct are essential factors! As 
the impulse — suggestion — is spontaneous we speak of it as auto-suggestion 
— and in direct proportion to the feeblness of control by the will is the readi-’ 
ness with wliich muscles, sense and mind yield to impulses not prompted by 
right judgment. 

Charcot and his followers regarded hysteria as a psychosis, in which 
morbid states are induced by ideas. The capability of responding to sugges- 
tion is the test of its existence. It is a disturbance in the sphere of personality, 
in which the emotions have an exaggerated influence on the sensory, motor ' 
and secretory functions. Babinski holds that hysteria is a mental condition 
with certain primary phenomena and certain secondary accidental symptoms. 
The essence of the primary features is that they may be produced by sugges- ' 
tion, and may be made to disappear by persuasion (pithiatism). The primary 
symptoms include hemiana*sthesia, ])aralvsis, contractures, etc.; secondary^ 
features, as muscular atrophy, are directly dependent upon the primary and 
can not themselves be indin-ed by suggestion. ' 

Tn the Breuer-Freud theory we return to the days of Aretaeus, who orig- 
inated (?) the views of sexual Imteria and believed the womb, '^ike an animal 
within an animal’^ and altogether erratic, caused all sorts of trouble in tts 
wanderings. Freud’s view is thus analyzed by Jelliffe in his article in our 
System of Medicine (2nd Ed., Vol. V.). ^^There develop usually on a 
constitutional basis, in the period before puberty, definite Sexual activities 
which are mostly of a perverse nature. These activities do not, as a rule^, 


lead |o a definite neurosis up to the time of puberty, which in the psychic 
sphere appears much earlier than in the body, but sexual phantasy maintains " 
a perverse constellated direction by reason of the infantile se^xual activities. 
On constitutional (affect) grounds the increased fantasy of the hysteric leads, 
to the formation of complexes which are not taken up by the personality 
and by reason of shame or disgust remain buried. There, therefore, results a . 
conflict between the characteristic normal libido and the sexual repres-*] 
sions of these buried infantile perversions. These conflicts give rise to the 
hysterical symptoms. It is in his contributions to the sexual theory tb^ 
Freud develops his later thoughts of the sexual .origin of the hysterical re- 
action. By sexual it is important to remember that Freud is not speaking 
of sensual. r . ’ 









of ^ery case to i^xual 
kiffer, however, from '^ 


'chiidhiood. fedal 'e: ,_ 

«4;iie Utter have a tendencjr'to fade OTit, while the idea 
:gP0W8 with increasing sexual maturity. There results a dis- 
fei^ckpacity for increased reaction which takes place in the sub- 
Tkis is the cause of the mischief. 

;:,^^There must be, however, a connecting link between the infantile sexual 
"i'Vitipttoata and the later manifestations. This connection Freud finds in the 
‘hysterical fancies.^ These are the day-dreams of erotic coloring, 
'V.'wish-gratifications, originating in privation and longing. These fancies hark 
'' Ssiack to the original traumatic moment, and, either originating in the sub- 
' ^.conscious or shortly becoming conscious, are transformed into hysterical symp- 
\ .toms. They constitute a defence of the ego against the revival, as reminis- 
cencesj of the repressed, traumatic experiences of child hood^^ (White). 

The affection is most Common in females, and usually appears first about 
the time of puberty, but the manifestations may continue until the menopause, 
or even until old age. Men are by no means exempt, and hysteria in the male 
i^uot rare..* It occurs in all races, but is much more prevalent, particularly in 
its severer forms, in members of the Latin race. In England and the United 
Stales the milder grades are common, but the graver forms are rare in com- 
parison with the frequency with which they are seen in France. 

(Children under tvrelvo years of age are not very often affected, but tlie 
,<Usease may be well marked as early as the fiftli or sixth year. One of the 
saddest chapters in the history of human deception, that of the Salem witches, 
might be headed hysteria in children, since the tragedy resulted directly from 
the h 3 "sterioal pranks of girls under twelve years of age. 

Of pre(lisi)osing causes, two are important — heredity and education. The 
former acts by endowing the child with a mobile, abnormally sensitive nervous 
Organization. We see cases most frequently in families with marked neuro- 
pathic tendenciesf the members of which have suffered from neuroses of vari- 
ous sorts. Education at home too often fails to inculcate habits of self-control. 
A child grows to girlhood with an entirely erroneous idea of her relations to 
ottiers, and accustomed to have every whim gratified and abundant sympathy 
lavished on every woe, however trifling; she reaches. womanhood with a moral 
‘ organization unfitted to withstand the cares and Tydi^es»«|^ every-day life. At 
■ school, between '^he ages of twelve and fifteen, energies are 

absorbed in the rapid development of the body, sKS is of ten cooped in close 
.school rooms for six or eight hours daily. The result too frequently js an 
active; bright mind in an enfeebled body, ill adapted to subserve the functions 
for which it was framed, easily disordered, and prone to rkket* abnormally to 
tho.prdinary stimuli of life. Among the more direct infti^nitelj.are emotions 
of various kinds, fright occasionally, more frequently love ailSIrs, grief, and 
domestic^worries. Physical causes less often bring on hysietipkl outbreaks, but 
they l^ay follow an injury or develop during the conv&liioence from an acute 
fflness' Or be associated with disease of the generative organs. 

^^^^Ofcoroa nwijar’*: ^‘Pandemic Oboroa.’' — The common name, St. Vitus’s 
. dance, applied to chorea has come to us from the Middle Ages, when under tlie 
influence of religious fervor tbkre were epidemics characterized by great cx- 
mfement, gesticulations, and dancing. For the relifef of these symptoms, when 
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excessive, pi%rimages were made, and^ m 
'^'to the Chapel of St; Vitus in Zebern. Bpideroies of thie sort' ii^ 
diiring the nineteenth century, and descriptions of them among 
tiers in Kentucky have been given by Bobertson and Yandell. It Was 
tunate that Sydenham applied the term "chorea to an affection in olul4iMi; 
totally distinct from this cliorea major, which is in reality an hysterical 
festation under the influence of religious excitement. ; " , , 

Sjrmptoins. — A useful division is into the convulsive and non-convulsive 
Varieties. ' . 

Convulsive Hystekia. — (a) Iltnor Forms , — The attack, commonly fol- 
lowing emotional disturbance, sets in suddenly or may be preceded by sygjp- 
toms, called by the laity ^‘hysterical/" such as laughing and crying alternately, ; 
or a sensation of constriction in the neck, or of a ball rising in the throat— • 
the glohus hy,Htoricus. Sometimes, preceding the convulsive movements^ there 
may be painful sensations arising from the pelvic, abdominal^ or thoracic 
regions. From the description these sensations resemble aurai. They become 
more intense with the rising sensation of choking in the neck and difficulty in 
getting breath, and the patient falls into a more or less violent **conv*nlsion. 
We fall is not sudden, as in epilepsy, but the subject goes down, as rule, 
easily, often picking a soft spot, like a sofa or an easy-chair, and in the move- 
ments apparently exercises care to do herself no injury. Yet at the same time 
she appears to be unconscious. The movements are clonic and disorderly, 
with the head and arms thrown about in an irregular manner. The ])aroxysm 
after a few minutes slowly subsides, then the patient ])ecomes emotional, and 
gradually regains consciousness. When questioned the patient may confess 
to having some knowledge of the events which have taken place, but, as a rule, 
has no accurate recollection. During the attack the abdomen may be much 
distended with flatus, and subsequently a large amount of clear urine may be 
passed. These attacks vary greatly ; there may be scarccdy any movements of 
the limbs, but after a nerve storm the patient sinks into a torpid, semi-imeon- 
soious condition, from Which she is roused with difliculty. lii some cases the 
patient passes from this state into a condition of catalepsy. 

(&) Major Forms; Ilysiero-epiUpsy . — Typical instances are very rare in 
the United States and in England. ^ The attack is initiated by certain prodro- ^ 
mata, chiefly minor hysterical manifestations, either foolish or unseemly be- 
havior, excitement, sometimes dys])eptic symptoms with tympanites, or fre- 
quent micturition. Areas of hyperaesthesia may be marked, the so-called hys- 
terogenic spots described by Bichet. These are usually symmetricarand situ- 
ated Wer the upper dorsal vertebra, and in front in a series of symmetrically 
placed areas on the chest and abdomen. Painful sensations or a feeBng of 
oppression and a globus rising in the throat may be complained of prior to^the 
onset of thj^j convulsion, which, according to French writers, has four disiSnet 
stages: (1) Epileptoid condition, which closely simulates a true epileptic-', 
attack with tonic spasm (often leading to opisthotonos), grinding of the 
congestion of the facje, followed by clonic convulsions, gradual relaxation, and ' 
coma. (3) Succeeding this is the period which Charcot has termed cloMi^^ 
in which there is an emotional display and a remarkable series of contortifl& 
or of cataleptic poses. (3) Then in typical cases there is a stage m .wMph 
the patient assumes certain attitudes expressive of ecstasy, ^ear, beatitudey^^,, 



' and' 'the' patient Intets^' ihp^ 

\fi^ge -m i?rtiieh she niay d&|day yery TariieSi symptonie; ehiefly xnahifestatic^!'^ 
/ a'delirittm with exitiaordinary hallheinatioiifi. Visions are seen, ypfces 
heard, and conversations held with imaginary persons. In this stage pati^ts 
; ; will relate with the ntmost solemnity imaginary events, and make extraordi- 
nary and serious charges against individuals. This sometimes gives a grave 
aspict to these seizures, for not only does the patient make and believe the 
statements, but when recovery is complete the hallucination sometimes persists. 

, After an atta& a patient may remain for days in a state of lethargy o!r 
trance. 


* Non-cokvttlsivb Forms. — So complex and varied is the picture that the 
manifestations are-^best considered according to the systems involved. 

^ (a) Disotders of Motion, — (1) Paralysis , — ^Theso may be hemiplegic, para- 
plegic, or monoplegio. Hysterical diplegia is extremely rare. The paralysis 
either sets in abruptly or gradually, and may take weeks to attain its full 
development. There w no type or form of organic paralysis which may not 
he sim^atedin hysteria. Sensation is either lessened or lost on the aifected 
side, hysteric'-al paraplegia is more common than hemiplegia. The loss 
of powCT js'iiot absolute ; the legs can usually be moved, but do not 8uppor|(|he 
patient. 'The reflexes may be increased, though the knee-jerk is often normal. 
A spurious ankle clonus may sometimes be present. The feet are usually ex- 
tended and turned inward in the equino-varus position. The muscles do not 
waste and the electri(ial reactions are normal. Other manifestations, such as 


paralysis of the bladder or aphonia, are usually associated. Hysterical mono- 
plegias may be facial, crural, or brachial. A condition of ataxia sometimes 
occurs with paresis. Inco-ordination may be a marked feature, and there are 
usually sensory manifestations. 

The following points are important in deciding between functional and 
organic hemiplegia. The absence of epigastric and cremasteric reflexes with 
Babinski’s sign«suggests organic disease. If the patient lies on a table, with 
the arms folded on the chest and the legs apart, and asked to sit up without 
using the arms, in doing this the organically paralyzed leg is flexed at the 
hip and the heel raised from the tablet. ; ^Tlie heel oi^. the non-paralyzed leg is 
pressed against the table. In hystt^lS^V paralysis btih. heels remain .pressed 
against the table. Another test is made with' ;patient lying on the back. 
When asked, to raise the unaffected ieg, the oppdinte' Ugi paralyzed for volun- 


tary effort, is strongly pressed down (Hoover). 

(2) Contractures and Spasms . — The hysterical contractures may attack 
almost any group of voluntary muscles and be of the hemiplegic, paraplegic, 
or monoplegic type. They may come on suddenly or slowly, persist for months 
or years, and disappear rapidly. The contracture is mbst^ common in the 
arm, which is flexed- at the elbow and wrist, while the fii|gers tightly grasp 
, the thumb in the palm of the hand ; more rarely the teniiinal phalanges are 
vrhyperextended. It may occur in one or in both legs, more commonly in one. 

Arikle clonus is present; the foot is inverted, and the toes are strongly flexed. 
!^i|^ese cases may be mistaken for lateral «lerosis and the difficulty in diag- 
‘ »osis may be very great. The spastic 'fait is typical, and with the exagger- 
sfted knee*jerk and., ankle clonus the picture- may be characteristic. Other 
imrms of oontracture may be in the' inures of the hip, shoulder, or neck; 
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more rarely iri those of the jawB- 
are remarkable local contractures in the diajihtagm and abdominal, 
producing a phantom tumor, in which just" below and in the neighborhood V 
of the umbilicus is a firm, apparently solid growth. According' to Gowem,. 
this is produced by relaxation of the recti and a spasmodic contraction of the 
diaphragm, together with inflation of the intestines with gas and an archiiQg 
forward of the vertebral column. They are apt to occur in middle-aged women 
about the menopause, and are frequently associated with symptoms of spurious 
pregnancy — pseudo-cyesis. The resemblance to a tumor may be striking. 
The only safeguard is in complete anaesthesia, when the tumor entirely dis- 
. appears. Mitchell reported an instance of a phantom tumor in the left pec- 
toral region just above the breast, which was tender, hard, and dense. 

Rhythmic Hysterical Spasm. — The movements may be of the arm, either 
flexion and extension, or, more rarely, pronation and supination. Clonic con- 
tractions of the sterno-cleido-mastoid or of the muscles of the jaws or of the 
rotatory muscles of the head may produce rhythmic movements of these parts. 
The spasm may be in one or both psoas muscles, lifting the leg in a rhythmic 
maimer eight or ten times in a minute. In other instances the musdes of the 
trunk are affected, and every few moments there is a bowing movement — * 
salaam ('onvulsions — or the muscles of the back may contract, causing strong 
arching of the vertebral column and retraction of the head. 

Tremor may be a purely hysterical manifestion, occurring either alone or 
with paralysis and contracture. It most commonly involves the hands .and 
arms ; more rarely the head and legs. The movements are small and quick. 
In the type described by Rendu the tremor may or may not persist during 
■ repose, but it is increased or provoked by volitional movements. Volition^ 
or intention tremor may exist, simulating closely that of insular sclerosis. 
Many instances of this disease are mistaken for hysteria. 

(b) Disorders of Sensation. — Anaesthesia is most common, and usually con- 
fined to one half of the body. It may not be noticed by the patient. Usually 
it is accurately limited by the middle line and involves the mucous surfaces and 
deeper parts. The conjunctiva, however, is often spared. There tnay be hemi- 
anopsia. This symptom may come on slowly or follow a convulsive attack. 
Sometimes the various sensations are dissociated and the anaesthesia may be 
only to pain and to touch. The skin of the affected side is usually pale and 
cool, and a pin-prick may not be followed by blood. With the loss of feeling 
there may be a loss of muscular power. Curious trophic changes may be pres-' 
ent, such as unilateral swelling of the hemiplegic side. 

By the application of certain metals, the anaesthesia or analgesia can be 
transferred to the other side of the body. This may b^ caused by the electro- 
magnet and by wood and other agents, and is an effect of suggeatioiL ' 

Ilypermthesia. — Increased sensitiveness and pains occur in vai^ous purtS- 
One of the most frequent complaints is of pain in the head, usually the 
sagittal suture, less frequently in the occiput. This is described as agonuj^g, , 
and is compared to the driving of a nail into the part; hence the name clivm 
hystericus. Neuralgias are common. Hypersesthetic areas exist on thf^^OT^V* 
and abdomen, pressure upon which may cause minor manifestations! or even A \ 
convulsive attack. Increased sensitiveness in the ovarian region is not pequli^&r 
to hysteria. Pain in the back is an almost constant complaint. with sensitive*^ 






In bysteTkal tbe 

; pai^ in the stay simnlate those hi gastriij. nicer, or the. condition 

' may ho alms^t identical with that of peritbnitiaj more rarely the abdominal 
, pains resemlde those of appendix disease. 

; * ■ Special Smses. — Disturbances of taste and smeU are not uncommon and 
mby cause much distress. Of ocular symptoms, retinal hypersesthesia is com- 
mon, and the patients prefer to be in a darkened room. Ketraction of the 
held of vision is common and usually follows a convulsive seizure. It may 
• persist for years. The color perception may be normal even with complete 
anaesthesia. Hysterical deafness may be complete and alternate or come on 
with hycterical blindness. Hysterical amaurosis may occur in children. One 
must distinguish between functional loss of power and simulation. 

(c) Visceral Matdfestations. — Respiratory Apparatus. — Of disturbances in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
deeper breath, which is taken normally every, fifth or sixth inspiration, or 
there may be a “catching” breathing, such as is seen when cold water is 
, poured over a person. In hysterical dyspnoea there is no special distress and 
the pulse ft normal. In the syndrome of Briquet there are shortness of breath, 
suppression of the voice, and paralysis of the diaphragm. The anhelation is 
extreme. In rare instances there is bradypnoea. Aphonia is frequent and 
may persist for months or years without other special symptoms. Spasm of 
the muscles may occur with violent inspiratory efforts and great distress, and 
. lead' to cyanosis. Hiccough, or sounds resembling it, may be present for weeks 
at a time. Among the most remarkable respiratory manifestations are 
the hysterical cries. These may mimic the soimds produced by animals, 
such as barking, mewing, or grunting, and in France epidemics of them have 
been observed. Attacks of gaping, yawning, and sneezing may also occur. 

Tlie hysterical cough is a frequent symptom, particularly in young girls. 
It may occur in paroxysms, but is often a dry, persistent, croaking cough, 
extremely monotonous and unpleasant. Sir Andrew Clark called attention 
to a loud, baling cough occurring about the time of fajtberty, chiefly in boys 
belonging to neurotic families. The attacks, which lniiff^out a minute, recur 
frequently. A form of hysterical hcemop^^ t^ ‘l|f!^Ceptive and lead to a 
diagnosis of pulmonary disorder. fluid, not so 

• bright in color as in ordinary haetnoptysis, ^d pre^jy comes from the mouth 
. or pharynx. 

Digestive System. — Disturbed or depraved appetite/ d^^pepsia, and gastric 
pains are comipon. The patient may have difficulty in- 8wl®owing, apparently 
from spasm of the gullet. There are instances in v^ich the food seems to 
be expelled before it reaches the stomach. In other ea^ there is incessant 
gagging. Tim glohus hystericus is probably due to spasm of the oesophagus. 
In thedbysterical vomiting the food is regurgitated withobi|Anuch effort and 
witi^it ommea. This feature may persist for yemrs without'great disturbance 
,,,, .o;f Ahilition; The most strikitag and remar^hle digestive disturbance in 

• Sa anorfaeia nervosa described by :’Siir William Gull. “To call it 

’ feebly charimtepies the symptom. It is rather 

' ^ah'ahnifiaaMon of appetite, so complete that n .seiems in some cases impossible 

mw, to eat a^in. Out of it grows an atitqgh^m to food which results at 
It^ and in its^ worst forme in spasm on approach of food, and this in turn 
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give8*’ri8e to some of those remarkable <Mwei '^^ifiBnrival 
out food" j(MitcheU). yhere are three special features m anorexia 
First, and most important, a psychical state, usually depTeBsantj,^ oomidi^a^y" r 
excited and restless. It is not always hysterical. Secondly, stomach ; 

toms, loss of appetite, regurgitation, vomiting, and the whole series of phe-"" 
nomena associated with nervous dyspepsia. Thirdly, emaciation, whii^i 
reaches a grade seen only in cancer and dysentery. The patient finally takes 
to bed, and in extreme cases lies upon one side with the thighs and legs flex^, 
and contractures may occur. Food is either not, taken at all or only upon 
urgent compulsion. The* skin becomes wasted, dry, and covered with b?ran- 
like scales. No food may be taken for several weeks at a time, and attempts 
to feed may be followed by severe spasms. Although the condition looks so* 
alarming, these patients, when removed from their home surroundings and 
treated by isolation, sometimes recover in a remarkable way. It may take 
many months before any improvement is noted. Death, however, may follow 
with extreme emaciation. In one fatal case the girl weighed only 49 pounds, 
No lesions were found post mortem. 

Hysteri(',al tympanites is common, caused usually by tonic confraction of ' 
the diaphragm and retraction of the abdominal muscles. It may be associated - 
with peristaltic unrest. Frequent movements may be due to disturbance in 
the small or large bowel. An obstinate form of diarrhcna is found in some 
hysterical patients, which proves very intractable and is associated especially 
with the taking of food. It seems an aggravated form of the looseness of 
bowels to wlii(ih many nervous people are subject on emotion or of the tendency 
which some have to diarrhoea immediately after eating. An entirely different 
form is that produc'ed by what Mitchell called the irritable rectum, in which 
Bcybala are passed frequently, sometimes with great violence. Constipation 
is more frequent and may be due to lack of attention to the need for defecation 
or to P])asin (vagotonia). In extreme cases the bowels may not be moved for 
two or three weeks. Other disturbances are ano-spasm or iimmse pain in the 
rectum apart from any fissure. Dystoriital il(*us and fa*cal vomiting are 
among the most remarkable of hysterical j)henomena. Following a sliock there 
are consti})ai,ioii, tympanites, vomiting, sometimes ha?maf emesis. The con- 
stipation grows worse, everything taken by Ihe mouth is rejected, the vomitus ' 
becomes fjccal in cdiaraeter, even scybala are brought up, and suppositories 
and enemata are vomited. The symptoms may continue for weeks and then 
gradually subside. Laparotomy — even thrice in one patient — has shown a 
perfectly normal -looking condition of the bowels (Parkes Weber). 

Cardio-vascular . — Ifapid action of the heart on slight ^motion, with or 
without the subjective sensation of palpitation, is often a source of great dis- 
tress. A slow pulse is less frequent. Pains about the hea^ may simulate 
angina. Flushes in various parts are common. Sweating may occur^ or tlie 
seiorrhm nigricans, causing a darkening of the akin of the eyelids. 

Among the more remarkable vaso-motor phenomena are the so-called stig* 
mata or ha'inorrhages in the skin, such as wore present in the celebrated case 
of Louise Lateau. In many cases these are undoubtedly fraudulent, but 
as appears credible, such bleeding may occur in the hypnotic trance, 
seems no reason to doubt its possibility in the trance of religious ^ecstasy. 

(d) Joint 4ffections . — To Sir Benjamin, Brodie and Sir James Pag^tM); 




Perhaps no ni ^ 

tion v,ha^ broilgjiit mote discredit upon, the profession, for the cases are 
>tety refractory^ and often fall into the ha^ds of a oharlatan or faith-healer, 
hader whose touch the disease may disappear at once. Usually it affects the 
i^knee or the hip, and may follow a trifling injury. The joint is usually fixed, 
sensitive, and swollen. The surface may be cool, but sometimes the local tem- 
perature is increased. To the touch it is very sensitive and movement causes 
great pain. In protracted cases the muscles are somewhat wasted, and in 
consequence the joiiit looks larger. The pains are often nocturnal, at which 
time the local temperature may be increased. While^ as a rule, neuromimetic 
joints yield to proper management, there are instances in which organic change 
followed the functional disturbance. Intermittent: hydrarthrosis ipay be a 
manifestation of hysteria, sometimes with transient paresis. 

. (e) Mental Symptoms. — Mental perversions of all kinds are common in 
■ hysterical patients and not much dependence can be placed on statements 
either about themselves or about others. A morbid craving for sympathy may 
lead to the commission of all sorts of bizarre and foolish' acts. 

Hallucinations and delirium may alternate with emotional outbursts of an 
. aggravated character. There is a condition which may be spoken of as the 
, status hystericus. For weeks or months they may be confined to bed, entirely 
oblivious to their surroundings, with a delirium sometimes associated with 
unpleasant objects. The nutrition may bo maintained, but there is a heavy, 
foul breath. With seelusioji and care recovery usually takes place within three 
or four months. At the onset of these attacks and during convalescence the 
patients must be incessantly watcjhed, as a suicidal tendency is not uncommon. 

Of hysterical manifestations in the higher centres that of trance is the, 
most remarkable. This may develop spontaneously without any convulsive 
seizure, but more frequently it follows hysteroid attacks. (Catalepsy may be 
present, a condition in wliich the limbs are plastic and remain in any position 
in which they ar^ jdaced. 

(/) Manifesiations, — (1) (Udema. Puffiness of the face, even unilateral, 
and swelling of the hands are not uncommon and the features of Raynaud’s 
disease may be met with. A white and a blue typei;ptvipB(lema is recognized, 
-and either may be associated with paralyses,,-, sensory. (2) t^tig- 
rmta. Local lilecdings have been descrihfedj^^smft^mes, as in the so-called 
marks of the cross, on forehead, handa, feet aiid. sifie, as in the famous case 
of Louise Lateau. Organic lesions of the skin (Misters) are claimed to have 
been produced by hypnotic suggestion (Hadfield) and tfie stigmata are prob- 
ably produced by auto-suggestion in the trance state. , {Z)'’Pathomimm, the 
self-inflicted injuries, usually of the skin, by caustics, etc. In a case seen 
at the Hotel Dieu with Dieulafoy, the patient, supposed to be the subject of 
severe trophic disorder, submitted to amputation of *the arm before a confession 
was obtained that the lesions were self-inflicted. 

. is) ITyaierical Fetter.— In hysteria the temperature, as a rule, is normal. 
T^e cases with fever may be gtouped as follows: (1) Instances in which the 
fev^ is the sole manifestation. These are rare,- but there are cases in which 
the chronic course,' the retention of nutrition^^ and the entirely negative eon- 
, ^^tion organs leaves no other diagnosis ;^esible. In one case the patient 
had for four or five years an afternoon’ rise of temperature, usually to 102^ 




or 103®. She was well nourished and had ho prontmu^d hyateneal: 
toms, beyond the interrupted sighing respiration so often seen. 

(2) Cases of fever with spurious local manifestations. .These are, ve^. 
troublesome and deceptive cases. The patient may be suddenly taken ill with 
pain in various regions and elevation of temperature. The case may simulate^ 
meningitis. There may be pain in the head^ vomiting, contracted pupils, and 
retraction of the neck — which may persist for weeks— and some anomalSds 
manifestation during convalescence may alone indicate to the physician thSst 
he has had to deal with hysteria, and has not, as he perhaps flattered himself, 
cured a case of meningitis. There is an hysterical pseudo-phthisis with pain 
in the chest, slight fever, and the expectoration of a blood-stained mucus. 
The cases of hysterical peritonitis may show fever. 

(3) Hyperpyrexia . — It is a suggestive fact that the cases of paradoxical 
temperatures in which the thermometer has registered 112® to 120® have been 
in women. Fraud has been practised in nearly all these cases. 

Astasia; Abasia. — These terms, indicating respectively inability to stand 
and inability to walk, have been applied by Charcot and Blocq to conditions 
characterized by loss of the power of standing or of walking, with retention 
of muscular power, co-ordination, and sensation. Blocq^s definition is as fol- 
lows: morbid state in which the impossibility of standing erect and 

walking normally is in contrast with the integrity of sensation, of muscular 
strengtJi, and of the co-ordination of the other movements of the lower extremi- 
ties.^^ The condition forms a symptom group and is a functional neurosis. 
Knapp analyzed 50 cases, of which half were in women. In 21 cases hysteria 
was present; in 3, chorea; in 2, epilepsy; and in 4, intention psychoses. As a 
rule, the patients, though able to move the feet and legs perfectly wlien in bed, 
are either unable to walk properly or can not stand at all. The disturbances 
are very varied, and different forms have been recognized. The commonest, 
according to Knapp^s analysis, is the paralytic, in which the legs give out as 
the patient attempts to walk and ^fiiend under him as if made gf cotton. There 
is no rigidity, no spasm, no inco-ordination. In bed, sitting, or even while sus- 
pended, the muscular strength is found to be gooAJ^ Other cases are asso- 
ciated with spasm or ataxia; there may be movements which stiffen the legs 
and give to the gait a somewhat spastic character. In others there are sudden 
flexions of the legs, or of the arms, or a saltatory, spring-like soasm. The 
condition is a manifestation of hysteria. 

Diagnosis. — Inquiry into the occurrence of previous manifestations and 
the mental conditions may give important information. These questions, as 
a ruR, should not bo asked the mother, who of all others is least likely to give 
satisfactory information. The occurrence of the glpbus hystericus, of emo- 
tional attacks, of weeping and crying is always suggestive. The points of 
difference between the convulsive attacks and true epilepsy may give difficulty 
at first. The hysterical paralyses are very variable and apt to be associated 
with ana?sthesia. The contractures may be deceptive, but the occurrence of 
areas of anaesthesia, of retraction of the visual field, and the development of 
minor hysterical manifestations give valuable indications. The cohtracj^riSS 
disappear under full anaesthesia. Special care must be taken not to ^nfound 
the spastic paraplegia of hysteria with lateral sclerosit. 

The visceral manifestations are usually recognized without much difficulty^ 
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®ti^ p^actitiitoet ha^ oomtaafly to bear m miad the strong tendenigr in 


teTic^ patknts to practise deceptm^ 

Treatment.^The prophylaxis may be gathered from the remarks on the^' 
relation of education to the disease. The successful treatment of hysteria 
demands qualities possessed by few physicians. The first element is a due 
appreciation of the nature of the disease on the part of the physician and 
friends. It is pitiable to think of the misery which has been inflicted on 
these unhappy victims by the harsh and unjust treatment which has resulted 
from false views of the nature of the trouble; on the other hand, worry and 
ill health, often the wrecking of mind, body, and estate, are entailed upon 
the near relatives in the nursing of a protracted case. The minor manifesta- 
tions, attacks of the vapors, the crying and weeping spells, are not of much 
moment and rarely require treatment. The physical condition should be care- 
fully looked into and the mode of life regulated so as to insure system and 
order in everything. A congenial occupation offers the best remedy for many 
of j:he manifestations. Any functional disturbance should be attended* to 
and tonics prescribed. Special attention should be paid to the bowels. 

PsYCirCTHERAPY, ill whicli the important features are hypnosis, analysis, 
suggestion, and reeducation. 

Hypnosis , — The majority of hysterical patients can be hypnotized, but the 
general opinion of those who know most on the subject is that by hypnosis 
alone hysteria is rarely cured. Sometimes a brilliant miracle is wrought but 
as a routine treatment it has fallen into disfavor even in France. 

Suggestion , — Babinski defines suggestion as ‘‘the action by which one en- 
deavors to make another accept or realize an idea which is manifestly un- 
reasonable.^^ On the other hand, persuasion is applied when the ideas are 
reasonable, or at least are not in opposition to good sense. Most writers, how- 
ever, use the word “suggestions^ as meaning the introduction of mental associa- 
tions and modifications of the patient^s mental state leading to betterment. In 
proper hands it is a most powerful instrument, particularly when the patient 
has faith in the person who makes it. After a careful and sympathetic ex- 
amination and testing tlie electrical reactions of the muscles of a para- 
lyzed limb the suggestion to the hysteric, “Now you will be able to move 
ifs may be all-sufficient. A strong, imperative zn^y have the same 

effect. , f 

Be^educaUon . — ^In both hysteria a&d this should be the aim 

of all reasonable practice, but it is not always some of our patients 

would have to be rebuilt from the blastoderm. ' patience and method 

much may he done, and the special merit of Weir Mitchell^ work and of his 
system (which is not, simply a rest cure, as rnany suppose) is that it is an 
elaborate plan of re-education. The essentials are that the patient should be 
isolated from her friends and under the charge of an intelligent nurse. The 
physical condition is carefully staled and a rigid daily t4gime carried out: 
A milk diet of three to f^r quam%iiyf rising to five or six, varying the food 
as the patient imprpv^, snd as the weijgHt increases, ^his may be followed 
by u rapid gain lh,;^eight and the disappearance, of the unpleasant abdominal 
symptoms.' Massa]^, hi'drotherapy, and electricity are adjuncts, but very 
much depends upon the tact, patience^^ ^d, above 'all, the personality of the 
physician; the man counts more than the method. The mental condition has 
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to 1)6 Carefully studied and the patient^s Attitude tcwird life 
epecialiy selected literature, careful ^onversatiou, and suggestion. ^ > 

The Analytical Method. — Introduced by Breuer and «xtended by yifeid; , 
!t is partly the method of the confessional, in which the sinner pOured out 
his ^soul in the sympathetic ear of the priest, but it also enables the p$.^ent 
to bring out into the open wliat he may not consciously kiiow. It is a diflfeult 
procedure, not for all to attempt, exhausting alike to patient and doctor, . 
when thoroughly carried out, time consuming. In the hands of those whd 
have practised it skilfully, very good results have been obtained, particularly ' 
in young and carefully selected cases. This statement of the mOthdd is taksn 
from JelliflEe (System of Medicine, 2nd Ed., Vol. V.) : 

^^His (Freud's) general procedure is to place the patient in a recumbent , 
position, the physician sitting behind the patients head at the end of the 
lounge. The physician thus remains practically out of sight of the patient, 
who is then asked to give a detailed account of his troubles, and to say every- 
thing that comes to the mind irrespective of its seeming logic or sense, and 
apart from disturbing, mortifying, or unnice suggestions. In all such his-, 
tories gaps are inevitable. These the patient is urged to fill in bjr thinking 
closely of the attendant circumstances, speaking aloud all of the flitting 
thoughts that pfiss during this Search (‘free associatioif ). All the thoughts 
are requested to be uttered, notwithstanding their disagreeable nature. The 
patient must exercise no critique and remain passive. It will be found that 
the disagreeable thoughts are pushed back with the greatest resistance. This 
is made all the more striking since the hysterical reaction, i. e., the symptom, 
is the symbolic expression of the realization of a repressed wish and gives the 
patient some gratification, A great cfiTort is made to retain the symptom, 
especially as its origin is not really perceived, and since it represents, in sym- 
bol, the individuals former conscious strivings. In psycho-analysis one at- 
tempts to overcome all of these resistances, and by a series of judicious and 
tactful probings reconduct into the patient^s consciousness the hidden thoughts • 
which underlie these symptom^. Every S 3 "mptom has some meaning; behind it 
there lies some associated mechanism, the origin of which the patient uncon- 
sciously or partly consciously represses. In the psycho-neurotic symbol may 
be read the cryptic expression of the original thought driven back and hidden. 

“To slowly analyze and pick apart the mechanism is the object of the ana- 
lytical method. One needs not only special tact for such excursions into the 
subtleties of the mental life of some individuals, but also a developed method 
of interpretation. Every act, every s^^mbolic expression or action, lapse in^ 
speech^ mannerism, needs to be carefully noted and its bearing co-ordinated. 
Freud lays particular emphasis on the analysis of dreapas, since he believes 
that in the dream the subconscious, or the ‘repressed conscious’, is more apt to 
reveal itself. 

“It is of the utmost importance to trace back into the earliest years the 
striking emotional influences that have come into experience, as, for jFreud^ 
the hysterical reaction consists in a perverted type of reaction to these /ex- 
periences. As is known, the blurring, or loss of an emotional influence — , 
aflfect, in short — is due to a number of factors. In normal life iorgetting'ie^ 
the commonest type of a cdrrective adaptation, and forgetting is carried out; 
with special ease if the emotional stress Jias not been ^eaitppssive. i^orgef * 





And ueiially is more sutseesailklMt 
reaction bas been m a^deqnite am. Such immediate rea«^i^ 
eiXj)reSs thl^^ tears, as anger, as impulsive acts, etc., and in such 
reaetionsUie affect is discharged* In every-day life one calls it giving vent to' 
dne^s feelings. If, however, the reaction is suppressed, the effect becomes 
united to the memoty of the experience, and an emotional complex, or, to use 
a rather broad simile, a psychic boil, results, which must heal by absorption, 
by discharge, or by other means. Freud uses the term ab-react (abreagieren) 
to. signify ^e adequate reaction, or discharge, of such effects or their resulting 
complexes/ Talking the whole thing over, giving vent to one’l secrets and 
confessions are well-known abreactions. 

^In hysteria certain of these complexes remain prominent; they are neither 
reacted to promptly, nor is their unpleasant feeling tone diminished by the 
blurring process of forgetting, although it is characteristic of the Freud point 
of view that the actual experience which gives rise to them becomes forgotten 
and the* cause of the affect disturbance which becomes later converted, it may 
■ he into physical signs, remains apparently unknown to the patient. It must 
be dug ou^by psycho-analysis, and when once discovered catharsis takes place 
and the patient becomes cured/^ 

Hyprothkkapy is of great value, especially wet packs, salt baths, and 
various douches. General tonics, such as arsenic and iron, may be helpful, 
especially if the patients are nervous and anaemic. Sedatives arc raVely indi- 
cated. Occasionally bromides may be necessary, but for the relief of sleepless- 
ness all possible measures should be resorted to before the employment of 
drugs. The’wet pack given hot or cold at night wifl usually suffice. 


X. NEUBASTHSNU 

• {Psychasthenia) 

Definition. — A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and bodily inefficiency. 

The term, an old one, popularized by Beard, covers an ill-defined, motley 
group of symptoms, which may be either gene^fl ,,;an4 the ex})ression of de- 
rangement of the entire system, or local and io?©ertam organs. 

Etiology. — The causes may be grouped as acquired. 

(a) Hkreditaky. — We do not all start in life with the same amount of 
nerve capital- Parents who have led irrational livef, indulging in excesses of 
various kinds, or who h^tye been the subjects of nervous complaints or of men- " 
tal trouble, may transmit to their children an organization which is defective 
in what, for want pf a better term, we must call ^^nerve force.” Such indi- 
viduals start handicapped w'ith a neuropathic predisposition, and furnish a , 
considerable proportion, pf our neurasthenic patients. As Van Gieson sonor- 
' uusly puts it, ^^the potential energies" rf the higher constellations of their 
toiQciation centred have been squandered by their ancestors.” So long as 
l^se individuals are content to transact a moderate business with their life 
' ^pital, all may go well, but there is no reserve, and in the exigencies of mod- 
these small fUfetalists go, uhd^r and come to us as bankrupts. . 
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(h) Acquieed. — T he functions, thot^gi perverted most readily int peta^ 
who have inherited a feeble organi^tion, may also be damag^ in persons ^tli 
no neuropathic predisposition by use which is excessive in proportipn/to the 
strength — ^i. e., by strain. The cares and anxieties attendant upon the gaining 
of a livelihood may be borne without distress, but in many persons the strain 
becomes excessive and is first manifested as worry. The individual loses the 
distinction between essentials and non-essentials, trifles cause annoyance, and 
the entire organism reacts with unnecessary readiness to slight stimuli, and is 
in a state which the older writers called ‘‘irritable weakness.” If such a condi- 
tion be taken early and the patient given rest, the balance is quickly restored. 
In this group may be placed a large proportion of the neurasthenia which we 
see in professional and business men. Neurasthenia may follow the infectidus 
diseases, particularly influenza, typhoid fever, and syphilis. The abuse of 
alcohol or tobacco may predispose to neurasthenia. . 

(c) Sexual Causes. — Undoubtedly the part played in the production of 
neurosis by sex factors is of the first importance. As stated, Freud regards 
sexual trauma as the basis of hysteria, and he also regards neurasthenia as 
largely a product of disturbance in the sexual sphere. For him anihis school 
the sex impulses furnish the basis of the psychoneuroses. Bepressed as they 
have to be in so many in our modem civilization, without normal outlet, the 
thought formations, retained in the unconscious state, express themselves by 
means of somatic phenomena — ^the objective features of hysteria and neuras- 
thenia. Cherchez la femme is a safe rule in investigating a neurotic male. 
Freud may have ridden his hobby too hard, particularly in the insistence upon 
the importance of infantile sexuality, but in recognizing the role of the 
younger Aphrodite in the lives of men and women he has but followed the 
great master, Plato, who saw, while he deplored, the havoc wrought by her 
universal dominance. 

Ssrmptoms. — These are extremely varied, and may be general or localized ; 
more often a combination of both. The appearance of the patient is sugges- 
tive, sometimes characteristic, but difficult to describe. Important informa- 
tion can be gained by the physician if he observes the patient closely as he 
enters the room — ^the way he is clothed, his manner, his facial expression, and 
the humor which he is in. Loss of weight and slight ana?mia paay be present. 
The debility may reach a high grade and the patient be confined to bed. Men- 
tally the patients are usually low-spirited and despondent; women are fre- 
quently emotional. Fatigue is an important feature. 

The local symptoms may dominate the situation, and there have accord- 
ingly <)een described a whole series of forms of the disease — cerebral, spinal 
cardio-vascular, gastric, and sexual. In all there is a -striking lack of accord- 
ance between the symptoms of which the patient complains and the objective 
changes discoverable by the physician. In nearly every clinical form the pre- 
dominant symptoms are referable to pathological sensations and the psychic 
effects of these. Imperfect sleep is complained of by a majority of patients, 
or, if not complained of, is found to exist on inquiry. 

In the cerebral or psychic form the symptoms eM chiefly connected witli an 
inability to perform the ordinary mentel work. ^us|. a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a source 
of the greatest worry, the transaction of petty details is a painful effort, and \ 



is loss of po^T of fixe^ attention* With this condition there xnay,.be no 
heedaehe, the appetite ihay be good, ahS^the patient may sleep well. As a 
rule, however, there are sensations of fulness and weight or flushes, if npt 
actual headache. Insomnia is frequent and may be the first manifestation. 
Some patients are good-tempered and cheerful but a majority are moody, 
irritable, and depressed. 

Hypercesthesia, especially to sensations of pain, is one of the main charac- 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred to some special region — the skin, eyes, joints, blood-vessels, or 
viscera. It is frequently possible to localize a number of points painful to 
pressure (Valleix^s points). In some patients there is marked yertigo, coca-’* 
sionally resembling that of Meniere’s disease. 

If such pathological sensations continue for a long time the mood and 
character of the patient gradually alter. The so-called ‘irritable humor’^ . 
develops. Many obnoxiously egoistic individuals met with in daily life are in 
reality examples of psychic neurasthenia. Complaint is made of everything. 
The patient demands the greatest consideration for his condition ; he feels that 
ho has been insulted if his desires are not always immediately granted, but 
at the same time he has but little consideration for others. Indeed, in the 
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severer forms he may show a malicious pleasure in attempting to make people 
who seem happier tlian himself uncomfortable. Such patients complain fre- 
quently that they are ‘^misunderstood’’ by their fellows. 

In many eases the so-called ^^anxiety conditions” gradually come on; one 
scarcely ever sees a case of advanced neurasthenia without some form of 
anxiety or fear. In the simpler forms there may be a fear of impending 
insanity, of approaching death or of apoplexy. More frequently the anxious 
feeling is localized somewhere in the body — in the praecordial region, the head, 
the abdomen, the thorax, or more rarely in the extremities. In some cases 
the anxiety becomes intense and the patients are restless, and declare that they 
do not know wh*at to do with themselves. They may throw themselves upon a 
bed, crying and complaining, and making convulsive movements with the hands 
and feet. Suicidal tendencies are not uncommon in such cases, and the pa- 
tients may in des})eration take their own lives. 

Involuntary mental activity may be very troublesome; the patient com- 
plains that when he is overtired thoughts which he can not stop or control 
run through his head with lightning-like In other cases there is 

marked absence of ideas, the individual’s up owing to the 

overexcitability of latent memory pictured to form the 4 )roper 
associations for ideas called up by external stimuli- ; Sometimes a patient 
complains that a definite wori^ a humW« or a song keeps running 

in his head in spite of all he can do, to abolish it. 

In the severer cates the;SO'-call,€d'''j^^ are conwon. A frequent form 
is agoraphobia, in which they come into, an open space are 

oppressed by a feeling of Tliey seem ‘^frightened to death,” and ' 

commence to tremble; th^ 6omplain of compression of the thorax and pal- 
pitation of the hearty, T^y may break into profuse perspiration and assert 
that they feel as thoi%h chained to the ground or that they can not move a 
step. It is remarkable that in some such cases the open space can be crossed 
if t]^e individual be accompanied by some one, even by a child, or if be carry 
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tt' atict or an tiinbreila ! Other people are alriid to be left 
especi^ly in a closed compartmentji(claustrophobia). . > 

The fear of people and of society is known as anthropophobia.,,/'Jl ^rl^ie 
series of other phobias has been described— ^batbphobia; or the fear1Ehidj ;li^^ 
.things will fall; pathophobia, or fear of disease; siderodromophobia, br;fear 
of a railway journey; siderophobia or astrophobia, fear of thunder- and 
ning. Occasionally we meet with individuals who are 'afraid of everything and 
every one — victims of the so-called pantophobia. By psycho-analysis it is pos- 
sible to explain the mechanism of these fears. \ 

The special senses may be disturbed, particularly vision. An achitig or 
‘ weariness of the eyeballs after reading a few minutes or flashes of light are 
common symptoms. The ^‘irritable eye,” the so-called nervous or neurasthenic 
asthenopia, is familiar to every physician. There may be acoustic disturbances 
— hyperalgesia and even true hyperacusia. # , 

A common symptom is pressure in the head which, variously described, 
may be diffuse, but is more frequently referred to some one part, especially 
the occipital region. When spinal symptoms predominate, in addition to 
many of the features mentioned, the patients complain of woariffess on the 
least exertion, of weakness, pain in the back, intercostal neuralgiform pains, ^ 
and of .aching pains in the legs. There may be spots of local tenderness on 
the spine. The pain may be spontaneous, or noticed only on pressure or move- 
ment. Occasionally there may be disturbances of sensation, particularly numb- 
ness and tingling, and the reflexes may be increased. Visceral neuralgia^, 
especially in connection with the genital organs, are frequent. An aching 
pain in the back or in the back of the neck is the most constant complaint. 
In women it is often impossible to say whether the condition is neurasthenia 
or hysteria. It is in these cases that the disturbances of muscular activity are 
most pronounced, and in the French writings amyostheitm plays an important 
role. ' 

The symptoms may be irritative or paretic, or a combination of both. 
Disturbances of coordination are not uncommon in the severer forms. These 
are particularly prone to involve the a^ociatecl movements of the eye muscles, 
leading to astheiiopic lack of accommodation. Drooping of one eyelid is com- 
mon, probably owing to insufficient innervation on the part of the sympathetic 
rather than to paresis of the oculomotor nerve. Occasionally Eomberg’s symp- 
tom is present, and the patient, or his physician, may fear a beginning tabes. 
More rarely there is disturbance of sui*li co-ordinated acts as writing and ar- 
ticulation, not unlike those at the onset of general paresis. Such symptoms 
are always alarming, and the greafest care must be taken in establishing a 
diagnosis. That they may be tlie symptoms of pure neurasthenia can not be 
doubted. 

The reflexes are usually increased, the deep reflexes especially never being 
absent. The conditions of the superficial reflexes is less constant, though the^, 
too, are usually increased. The pupils are often dilated, and the reflexes are> 
usually normal. There may be inequality of the pupils. Errors in refraction 
are common, the correction of which may give great relief; " / / 

In another form the muscular weakness is extreme and very thord^h ek-^^ 
amination is necessary before deciding as to the nature of the affection, eined. , 
in some instances serious mistakes have been'made. Here belong the dttBrmii 
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' ^ Jk'^ther;>^s the eiirdi(hvascular sy^xi^x^^ are the most distressing^ wm^. 

may oce^"i#ith only slight distnijianee of tho cerebro-spinal functions, though 
, the conditions are nearly always combined. Palpitation of the heart, irregnlar 
and ;very rapid action (neurasthenic tachycardia), and pains and Oppressive 
feelings in the cardiac region are the most common. Some of these are due to 
the ^^yropped’’ heart which may be dilated. The slightest excitement may be 
followed by increased action of the heart; sometimes associated with sensations 
of dizziness and anxiety, and the patients fear that they suffer from serious 
dis^e of this organ. Aitac’ks of “pseudo-angina’^ may occur. 

Vmo-motor disturbances are marked in many cases. Flushes of heat, espe- 
cially ii^the liead, and transient hyperaemia of the skin may be very distressing 
sj^zpptoms. Profuse sweating may occur, local or general, and sometimes noc- 
turnal. The pulse may show interesting features, owing to the extreme re- 
laxation o£ the perijiheral arterioles. The arterial throbbing may be almpst 
as marked. as in aortic insufficiency. The pulse may have a somewhat collaps- 
ing quality and the capillary pulse may be seen. A characteristic symptom 
, in some cases is the throbbing aorta. This “preternatural pulsation in the 
epigastrium,’’ as Allan Burns calls it, may be extremely forcible and suggest 
aneurism. The associated subjective sensations may 1>e very unpleasant, par- 
ticularly when the stomach is empty. 

In women especially, and sometimes in the peripheral blood-vessels 
are contracted, the extremities are cold, the pos^.is red or blue, and the face 
has a pinched expression. Those patients feel m’^ch more comfortable wheji 
the cutaneous vessels are distended, and resort to various means to favor this 


(wearing of heavy clothing, use of diffusible stimulants). 

The general features of gastro-intestirial neurasthenia have been dealt witli 
under the section on nervous dyspepsia. Th^ 'o^nection with dilatation of 
the stomach, flc^i^ting kidney,^,and enieroptosis has neen mentioned. 

In sexual neurasthenia there is an irritable weakness of the sexual organs 
manifested by nocturnal emissions, depression after intercourse, and often by 
a dread of impotence. The mental condition of these patients is pitiable, 
and they fall an easy prey to quacks and charlatans. In males these symptoms ’ 
are frequently due to diseased conditions in the deep urethra, especially of the 
veromontanum, and prostate. Spermatorrhoea is the bugbear of the majority. 
They complain of losses especially with defecation or micturition. Micro- 
scopic examination sometimes reveals the preseuqe of sjierniatozoa. Actual 
nervous impotence is not uncommon. The “painful testicle” is a well-known 
neurasthenic phenomenon. In severer cases, especially those bearing the stig- 
mata of degeneration, there may be sexual perversion. In females it is com- 
mon to find a tender ovary, and painful or irregular menstruation. There 
may be disturbances in. the sex sphere. 

Diagnosis. — r$ychasthenia.—l]iiili^r this term Janet would separate from 
neuirasthenia the cases characterized by mental, emotional, and psychioal dis- 
turbances, imperative ideas, phobias of all sorts, doubts, enfeebled will, uncOn- . 
tpollahle movements, and many of the borderland features of the insanity of , 
persons. It is really an inherited psyclioneurosis, while neurasthema 
is; usually acquired. Obsessions of an sorts characterize the condition' and! 
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tbete inay be-a, feeling of unreality and even of ioas of. personality* Hov ooll|? 
plicated the condition may be is shown from the following varieties distinr' 
guished by Janet: (1) The doubter, in vHbom obsessive ’ideas are not yery 
precise, more of the nature of a general indication rather than a specific idea, 
such as a craze for research, for explanation, for computing, (2) The scrupu<- 
lous, whose obsessions are of a moral nature. Their manias are of literalness 
of statement, of exact truth, of conjuration, of reparation, of symbols, etc, 
(3) The criminal, whose obsessive ideas are of homicide, theft, and other overt 
acts. The impulsive idea is stronger in this than in the other varieties* (4) 
The inebriates, morphinomaniac, etc., in whom the impulse seems to be least 
resistible, (5) The genesically perverted. (6) Delirious psychasthenia, in 
which a delirious state of mind occurs, connected with the obsession. 

Neurasthenia, above all other diseases, has to be diagnosed from^the sub- 
jective statements of the patient, and from a study of his general behavior 
rather than from the physical examination, which, however, is of the highest 
importance in excluding other diseases likely to be confounded with it. That 
somatic changes occur and that physical signs are often to be made out is very 
true, but there is nothing typical or pathognomonic in these objective changes. 

The hypochondriac differs from the neurasthenic in the excessive psychic 
distortion of the pathological sensations to which he is subject. He is the 
victim of actual delusions regarding his condition. 

The confusion of neurasthenia with hysteria is still more frequent; in 
women especially a diagnosis of hysteria is often made when in realty the 
condition is neurasthenia. In the absence of hysteri(*al paroxysms, of crises, 
and of those marked emotional and intellectual characteristics of the hysterical 
individual the diagnosis of hysteria should not be made. If hysterical stig- 
mata (paralyses, convulsions, contractures, anapsthcjsias, alterations in the 
visual field, etc.) are present, the diagnosis is not difficult. 

Epilepsy is not likely to be confounded with neurasthenia if there be defi- 
nite epileptic attacks, but the cases of petit mal may be puzdiTjg. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe- 
cially if there be no exophthalmos at the beginning. The emotional disturb- 
ances and the irritability of the heart may mislead the physician. Tubercu- 
^ Josis should always be excluded and careful search made for signs of any in- 
ternal secretion disturbance. In pronounced cases of neurasthenia the differ- 
ential diagnosis from the various psychoses may be extremely difficult. 

The two forms of orgatiic disease of the nervous system with which neuras- 
thenia is most likely to be confounded are tabes and general paresis. The 
symptoms of the spinal form of neurasthenia may resemble those of tabes, 
while the symptoms of the psychic form of neurasthenia may be very similar 
to those of general paresis. The diagnosis, as a rule, presents no difficulty if 
the physician makes a thorough routine examination. It is only a superficial 
study that is likely to lead one astray. In tabes a consideration of the sensory 
disturbances, of the deep reflexes, and of the pupillary findings will establish 
the presence or absence of the disease. In general paresis there is sometimes 
more difficulty. The onset is often characterized by symptoms quite like those 
of neurasthenia, and the physician may overlook the grave nature of the" 
malady. The mistake in the other direction is, however, ])erhaps just as com- 
mon. A physician who has seen a case of general paresis arise 0# of what 
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^^eurtfitindiaiS is ptone afi^murji^i^ 

^my h^imiiSth^^ !i^ be l^et^Wping the malign affection. The most m^rined 
6ytnpt(^s of pisychic eihiiustioii do tuM jnstify, a diagnosis of general paresis 
even when the history is suspicions, unless along with it there* is a definite 
phresis of the pupils, of the facial musdes, or of the muscles of articulation. 
The physician should be sharply on the lookout for intellectual defects, para- 
phasia, facial paresis, and sluggishness of the pupils. The examination of 
the spinal fluid will remove any doubt. 

Tireatment. — PROPJTYnAxis. — Many patients come under our care a gen- 
eration too late for satisfactory treatment, and it may be impossible to restore 
the exhausted capital. The greatest care should be taken in the rearing of 
children of peuropathic predisposition. From a very early age they should 
be submitted to a process of ‘^psychic hardening,” every effort being made to 
strengthen the bodily .and mental condition. Even in infancy the child should 
not be pampered. Later on the greatest care should be exercised with regard 
to food, sleep, and school work. Complaints of children should not be too 
seriously considered. Much depends upon the example set by the parents. An 
emotionjil, constantly complaining mother will rack the nervous system of a 
delicate child. In some instances, for the. welfare of a developing boy or 
girl, the physician may find it necessary to advise removal from home. 

Neurotic children are especially liable during development to fits of temper 
and of emotional disturbance. These should not be too lightly considered. 
Above all, violent chastisement in such cakes is to be avoided, and loss of 
temper on the part of the parent or teacher is particularly pernicious for the 
nervous system of the child. Where possible, in such instances, the best treat- 
ment is to put the obstreperous child immediately to bed, and if the excite- 
ment and temper continue a warm bath followed by a cool douche may be 
effective. If he be put to bed after the bath sleep soon follows. 

Speiiial attention is necessary at puberty in both boys and girls. If there 
be at this period any marked tendency to emotional disturbance or to intellec- 
tual weakness the child should be removed from school and every care taken 
to avoid unfavorable influences. 

Personal IlyoiENE. — Throughout life individuals of neuropathic predis- 
position should obey scrupulously certain hygienic and prophylactic rules. In- 
tellectual work especially should be judiciously limited and alternate fre- 
quently with periods of repose. Excitement of all kinds should be avoided, 
and such individuals do well to be abstemious in the use of tobacco, tea, coffee, 
and alcohol, if, indeed, they be permitted to use them at all. The habit of 
taking at least once a year a prolonged holiday should be urgently enjoined 
upon every neuropathic individual. In many instances it gives great relief 
and rest if the patient can take his holiday away from his relatives. 

During ordinary life nervous people should, during some portion of each 
day, pay rational attention to the bodj^ Cold baths, swimming, exercises in , 
the gymnasium, gardening, golf, lawn tennis, cricket, hunting, shooting, row- 
ing, and bicycling are of value in maintaining the general health. Such 
exercises are to be recommended only to individuals physically equal to them. 

' If neurasthenia is. well established the greatest care must be observed in the 
ordering of exercise. Many nervous girls have been completely broken down 
by foUo^^g injudicio]ii$ advice with regard to exercise. 
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died upon its on^ii merits, no two, as t fiile, requiring exactly the^sa®^ isi^o^ 
In general it will be the aim to remove the patient as far as pos^i^' ; 
the influences whifeh have led to his downfall, and to restore to normal iSie 
nervous mechanisms which have been weakened by injurious influences. TPbe 
^ general character of the individual, his pliysical and social status, must be 
considered and the therapeutic measures carefully adjusted to these, - \ 

The diagnosis having been settled, the, physician may assure the patient 
that with prolonged treatment, during which his cooperation is absoluffely^ 
essential, he may expect to get well. He must be told that much depends 
upon himself and that he must make a vigorous effort to overcopie certain of 
,his tendencies, and that all his strength of will will be needed to further <the 
progress of the cure. In business or professional men, in whom the condition 
develops as a result of overwork or overstudy, it may be sufficient to enjoin, 
absolute rest with change of scene and diet. A trip abroad or, if there are 
•symptoms of nervous dyspepsia, a residence at one of the spas will usually 
prove sufficient. The excitement of large cities should be avoided. Xhe longer ' 
the disease has lasted and the more intense the symptoms have been, the 
longer the time necessary for the restoration of health. In cases of any se- 
verity the patient must be told that at least six months’ complete absence from ' 
business, under strict medieval guidance, will be necessary. Shorter periods 
may be of benefit, which, however, as a rule, will be only temporary. 

If will often be found advisable to make out a daily programme, which 
shall occupy almost the whole time of the patient. At first he need know 
nothing about this, the care being given over entirely to the nurse. As im- 
provement advances, moderate pliysical and intellectual exercises, alternating 


frequently with rest and the administration of food, may be undertaken. Some 
one hour of the day may be left free for reading, correspondence, conversation, 
and games. In some instances the writing of letters is particularly harmful 
and must be prohibited or limited. Cultured individuals may find benefit 
from attention to drawing, i)ainting, modelling, translating, the making of 
abstracts, etc., for short periods the day. 

In some cases, indue! ing a large proportion of neurasthenic women, a sys- 
tematic rest tnuitmerit rigidly carried out should be tried. The patient must 
be isolated and all regulations must be strictly adhered to, the consent of the 
patient and the family having first been gained. The treatment of the gastric- 
and intestinal symptoms has been considered. For l&e irregular pato, par- 
ticularl^r in the back and neck, the cautery is invaluable. , 

Hydrotherapy is indicated in nearly every case if it ^n be prop^X^pplied. 
Much can be done at home or in a hospital, but fo? 

peutic treatment residence in a suitable sanitarium is 'The wei pack 

is of, especial value and, particularly at night, is perhaps the best^'^remedy 


against insomnia we have. Salt baths are more helpful to soqie /patients^ 
The various forms of douches, partial packs, etc., may be valuable in individu|^ir 
cases. Electrotherapy is of some value, though ohly in combination witif » 
psychic treatment and hydrotherapy. ^ 

Special care should be given to the recognition of local disease and proper 
measures instituted. Attention to the eyes is important. Infection Sf . 

\ • - jf 
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'tuiB^phai7ii!!C^ teeth toDefls, smuB diseaBe, vieceroptosis, or ane^mia ahtmld 
be correc^. In wermexx the pelvic orlfeae^nd in men the deep nrethra^and 
prostate inay require treatment. 

Treatment by drugs should be avoided as much as possible. They are of 
benefit chiefly in the combating of single symptoms. Alcohol, morphia, opium, 
or cocaine should never be given. General tonics may be helpful, especially ‘ 
if the individual be anaemic, when arsenic and iron are indicated. For the 
severer pains and nervous attacks some sedative may be necessary, especially 
ht^the beginning of the treatment! The bromides may be given with advan- 
’ tage. An occasional dose of pheiiacetine or a(*etvl-salicylic acid may be re- 
quired, but the less of these substances we use the better. For the relief of 
sleeplessness all possible measures should be resorted to before the emploj^ment 
of drugs. The wet pack will usually sufiice. If necessary to give a drug, 
suli)hoiial, trional, barbital, or other hypnotics may be emjdoyed. 

PsYcnoTiinn\rY. — Hypnotism is rarely indicated. Carefully practised 
suggestion is most hel])ful and psycJio-aiialysis is of value. . * 

The use of religious ideas and practices has come into vogue in various 
forms, unchristian Science, ^Mental Healing, ('tc. It is an old story. In all 
ages, and in all lands, the prayer of faith, to use the words of St. James, 
lias heal(*d the side; and we must remember that amid the ^sculapian cult, 
the most elaborate and beautiful system of faith healing the world has seen, 
scientific medicine took its rise. As a profession, consciously or unconsciously^ 
more often the latter, faiih has beeA one of our most valuable ass(3ts and Galen 
e\prcssed a great truth when he said, ^‘Ile cures most su(*e('ssfully in whom the 
peojilo have the greatest confidencei” It i’^ in these eases of neurasthenia »and 
j)s>chasthenia, the weak brothers and the w^eaker Bid*‘rs, that tJie personal 
cliaracter of the physician comes into play, and once let him gain the confideiv*e 
of the patient, he can work the same miracles as Our Lady of Lourdes or Ste. 
Anne de Beaupre. Throe elements arc necessary: first, a strong pi*rsoiiality in 
whom the individual has faith — Clirist, Buddha, -cl^seulajiius (in lh(* days of 
(ireecc), one of the saints, or, what has served the turn of ('ommoii humanity 
very well, a jihysician. Secondly, certainly a(|pessories — a shrine, a saruduary, 
the services of a temple, or for us a hospital or \U equi\alcnt, wdth a skillful 
nurse. Thirdly, suggestion, either of the ‘'only ])eliev(s^’ “feel it,” “will it” at- 
titude of mind, whi<*h is the essence of every cult and creed, or of the active 
belief in the assurance of the physician that health is within reach. 




XI. THE TRAUMATIC NEUROSES 

{Railway Brain and Railway Spine; Traumatic Hysteria) 

Deftnitiofl. — A morbid condition following shock wdiicli presents the symp- 
ijpms of neurasthenia or hysteria or of both. 

Eriohsen regarded the condition as the result of inflammation of the men- 
^ inges and cord, an^ gave it the name “railway spine.^' Walton and J. J, Put- 
nam, of Boston, were the first to recognize the hysterical nature of many of 
tho oases, and to Westph^’s pupils we owe the name traumatic neurosis. 
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Etlalog]r. — ^The condition follows an acd^enf, Of te?:i hi a tailn^aj r 

which injury has been sustained, or ifticceeds a shock or concussion, 
the patient may apparently not have suffered in his body* A man may appear 
well for several days, or even a week or more, and then the sjrmjjtonas appear* : 
Bodily shock or concussion is not necessary. The affection may follow a pi*Or / 
* found mental impression ; thus, an engine-driver ran over a child, and received 
thereby a very seyere shock, subsequent to which the most pronounced symp- 
toms of neurasthenia developed. Severe rnental strain with bodily exposure . 
may cause it, as in a naval officer who w^as wrecked in a violent storm and ex- 
posed for more than a day in the rigging before he was rescued. A slight" 
blow, a fall from u carriage or on the stairs may suffice. The possibility of 
actual injury of the spine should always be considered. 

Symptoms. — The cases may be divided into three groups: simple neuras- 
thenia, cases with marked hysterical manifestations^ and cases with severe 
symptoms indicating or simulating organic disease. 

(1) SiMi'LE TuAriMATic NEruASTHENiA. — The first symptoms usually de- 
velop a few weeks after the accident, which may or may not have been asso- 
ciated with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
upon his work. A condition of nervous irritability develops, which may have 
a host of trivial manifestations, and the entire mental attitude of the person 
may be changed. He dwells constantly upon his condition, becomes despon- 
dent ^aiid low-spirited, and in extreme cases melancholia may develop. He 
may complain of numbness and tingling in the extremities, and in some cases 
of much pain in the back. The bodily functions may be well performed, 
though such patients usually have, for a time at least, disturbed digestion and 
loss in weight. The physical examination may be entirely negative. The re- 
flexes are slightly increased, as in ordinary neurasthenia. The pupils may he 
unequal ; cardio-vascular changes may be present in a marked degree. 

( 2 ) Cases with Makked Hysterical Features. — Following an injury 

of any sort, neurasthenic symptoms, like those described above, may develop, 
and in addition symptoms regarded as characteristic of hysteria. The emo- 
tional element is prominent, and there is but slight control over the feelings. 
The patients have headache, backache, and vertigo. A violent tremor may be 
present, and constitute the most striking feature. In an engineer who de- 
veloped subsequent to an accident a series of nervous phenomena the most 
marked feature was an excessive tremor of the entire body, which was spe- 
cially manifest during emotional excitement. The most pronoi|s^d h^erical 
symptoms are the sensory disturbances. As first noted by Put^K|§^ Wal- 
ton, hemianaesthesia may occur as a consequence of com- 
mon symptom in France, but rare in England and the Achro- 

matopsia may exist on the anaesthetic side. A second, mor^ common, mani- 
festation is limitation of the field of vision, similar to that in hysteria. 

(3) Cases in which the Symptoms Suggest Organ^^ Disease. — As a 
result of spinal concussion, without fracture or external injury, symjitoms may 
subsequently develop suggestive of organic disease, which may come on rapidly 
or at a late date. In a case reported by Leyden the /symptoms following the 
concussion were at first slight and the patfent was regarded as a sim^tor, 
but finally the condition became aggravated and death resulted. The 
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display marked sensory and motor change. Following an accident in which 
the jpatieM has not received external injury a condition of excitement may 
defvelop within, a week or ten days; he complains of headache and backache, 

I and sensory disturbances are found, either hemiansesthesia or areas in which , 
^ the sensation is much benumbed; or painful and tactile impressions may be 
^ distinctly felt in certain regions, and the temperature sense is absent. The 
distribution may be bilateral and symmetrical in limited regions or hemiplegic 
in type. Limitation of the field of vision is usually marked, and there may be 
disturbance of the senses of taste and smell. The superficial reflexes may be 
diminished; usually the deep reflexes are exaggerated. The pupils may be 
unequal; the motor disturbances are variable. The French writers describe 
cases of monoplegia with or without contracture, symptoms upon which Char- 
cot laid great stress as a manifestation of profound hysteria. The combina- 
tion of sensory disturbances with paralysis, particularly if monoplegic, and 
the occurrence of contractures withou^^ atrophy and with normal electrical re- 
actions, may be regarded as distinctive of hysteria. 

In rare cases following trauma and succeeding to symptoms which may 
have been regarded as neurasthenic or hysterical these are organic changes 
which may prove fatal. That this occurs is demonstrated clearly by post 
mortem examinations. The features upon which the greatest reliance can be 
placed as indicating organic change are optic atrophy, bladder symptoms, 
particularly in combination with tremor, paresis, and exaggerated reflexes. 

Tlie anatomical changes are not very definite. When death follows spinal 
concussion within a few days there may be no apparent lesion, but in some 
instances the brain or cord showed punctiform haemorrhages. Edes reported 
4 cases in which degeneration in the ppamidal tracts followed concussion or 
injury of the spine ; but in all thee^ cases there was marked tremor and the 
spinal symptonip developed early, or followed immediately upon the accident. 

Diagnosis. — A condition of fright and excitement following an accident 
may persist for days or even weeks, and then gradually pass away. The symp- 
toms of neurasthenia or of. hysteria which subsequently develop present nothing 
peculiar and are ideYitical with those which occur under other circumstances. 
Care must be taken to recognize simulation, and, as in these ceases the condition 
is largely subjective, this is sometimes extremely difficult. In a careful exam- 
ination a simulator will often reveal himself by exaggeration of certain symp- 
toms, particularly sensitiveness of the spine, and by increasing voluntarily the 
reflexes. Alj^nkopff suggests as a good test to take the pulse rate before, dur- 
ing, and pressure upon an area said to l)e painful. If the rate is quick- 
ened, it is held to be proof that the pain is real. This is not, however, always 
the case. It may require careful study to determine whether the individual 
is honestly suffering from the symptoms of which he complains. A still more ^ 
important question is, Has the patient organic disease ? The symptoms given 
under the first two groups of cases may exist in a marked degree and may 
persist for several years without the slightest evidence of organic change. 
Kemiansesthesia, limitation of the field of vision, monoplegia with contracture, 
may all be present as hysterical manifestations, from which recovery may be^ 
complete. The diagnosis of an organic lesion should be limited to those caseii 
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in whicliL optic atro|)hy, bkdder troubles, aiid Klgns 
wbU marked — indications either of ^pgen^^idn of 
multiple sclerosis. Examination by the X-rays is 
showed in Some cases definite injury to the spine. 

PrognosiB. — A majority of patients with Irani 
f, railway cases^ so long as litigation is pending and the patient is in the hands 
of lawyers, the symptoms usually persist. Settlement is often the atartihg- 
point of a speedy and iierfeet recovery. On the other hand, there are\ iew ' , 
cases in which the symptoms persist even after the litigation has been clo^j 
the patient goes from bad to worse and psychoses develop, such as melancholia, 
dementia, or occasionally progressive paresis. And, lastly, in extr^ely rare 
cases organic lesions may result as a sequence. 

The function of the physician acting as medical expert in these cases, con- 
sists in determining (a) the existence of actual disease, and (6) its chaiactef, 
whether simple neurasthenia, severe hysteria, or, an organic lesion. The out- 
look for ultimate roeoverv is good except in cases which present the mbre 
serious symptoms above mentioned. Nevertheless traumatic hysteria is one 
' of the most intractable affections which we are called upon to treat In the* 
treatment of the traumatic neuroses the practitioner may be guided by the 
. principles laid down for the treatineut of hysteria and neurasthenia. 
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L. VASO-MOTOE AND TEOPHIC DISBJASBS 

I, BATNAPD1S DISEASE 

Definition. — A vascular change, without , organic disease of the vessels, 
chiefly seen in the extremities, but occurring also in the internal parts, in 
which a persistent ischgeinia or a passive hypersemia leads > 0 ^ disturbance of . 
function or to loss of vitality ’i^thfnecyosis. 

Etiology. — It is a comparatiyOly rare, disease. There were only 19 cases 
in about Ji0,000 medical patients admitted to the Johns Hopkins Hospital. 
Women are more frequently attacked than men — 62.5 to per cent, in 
Monroes series. Sixty per cent, of the cases occurred in the.-<»^pi(i and third 
decades, but no age is exempt. A case has been reported 
child and in a woman of 77 years. ~ 

Several members of a family may be affected. 
phtienfs are more prone to the disease. Damp and cold ^w^ther^l^s ^ 
favor its occurrence. Severe chilblain leading to superfl^fM^^jacrosiefe 
sents a type of the malady. In the infectious diseases 

occur, but such cases should not be included under nor ' 

should the local gangrene associated with arteritis. Syphi^' in 
some cases. 

Pathology. — According to the definition, cases are ^eluded in which ^ 
organic disease of the vessels is present. In advanced eaisea sclerosis of 
blood-vessels has been found ; and neuritis has been described, but neith^/i#^ f 
an essential factor. Changes in the spinal cord hdve been reported, butiurk V!^ 
majority of cases the examination has been negative. The heal mkcBmia \ 
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to exptedfiion of a oooattictor i^oeace cariBing epasxa ot the axteriee a&d 
atterioles, eo that DOt a dtop of mood mtOfa a part. This may be followed 
in ‘an hour or two, or less, by active hy peramia; the arteries and arterioles 
dilate widely and the dead-white finger becomes a bright pink. While hyper- 
fiemia may folldw the isohsemia directly, more commonly there is an interven- 
ing period of asphyxia in which the finger becomes blue. In frost-bite, active* 
hypewmia, cyanosis, and ischa?mia is the order. In Ilaynaud's disease the 
order is usually ischaemia, asphyxia, and hyperaemia. In frobt-l)ite it seems 
clear that the asphyxia is due to a backward flow from the veins, to which 
the ischa?mia yields as the part thaws, Wforc the arteries passing to the part 
can be felt to pulsate. The aspliyxia of Raynaud s disease may be due to the 
same cause ; contraction of the veins has been seen by Barlow and by Weiss, 
but that was when asphyxia already existed. The first thing must be the 
relaxation of the 'spasm of the venules and veins to permit the blood to enter 
the empty capillaries. In moderate grades of asphyxia some little blood 
trickles through the sluice gates, but in the deep purple skin of a typical 
example of Raynaud’s disease the circulaiiou has (‘eased and death of the 
l)art is imminent. The necrosis is a simple matter, as simple as if a string is* 
tied tightly about the finger. 

The disease is the result of some aS yet unknown* instability of the vaso- 
motor system. 

Symptoms. — ^Therc are various grades of the disease, of wliich mild, 
modetate, and severe tyjies may be recognized. In the mild forms the dis- 
ease never gets beyond the stage of such vaR(*ular disturbance* us is frequently 
seen in chilblains. The hands alone may be affected. In the winter, on the 
slightest exposure, there is acro-cyanosis, which gives ])lu(*e in the warmth 
to active hyperamiia, sometimes with swelling, throbbing, and aching. The 
so-cHll(*d “bec'fsteak’^ hand is often a great annoyance to women. It is a 
vaso-inotor disturbance representing a potential case of Raynaud’s disease. 

In these mild attacks one finger may be white and the adjactuit ojies red and 
blue. ^ 

The condition*may persist for years and never pass on to necrosis. In a 
case of moderate severity a woman, aged say twenty or twenty-five, after a 
period of worry or’ ill health, has pains in the fingers, or a numlmess or 
tingling; then she notices that they are wliite and cold, and in an hour or so 
they become and hot. Within a day or two a change occurs; th(\y remain 
permanently blue perha])s as far as the second joint or to tlu* knuckles. 
There is^pHOI)^ sometimes severe enough to require morjdiia. The cyanosis 
persists and the tip of one finger or the terminal joint ol another gets^darker 
and a few bjebs form. The other fingers show signs of restored (‘irculation, 
but necrosis has occurred in the pad of one iing(‘r and jierhaps the terminal 
mch of another. The necrotic parts gradually separate, and the patient 
may never have another attack, or in a year or two th(‘re is a recurrence. 

The severe form is a terrible malady, and may allect fingers and toes at 
oncje and sometimes the tip of the nose and the ears. Tin* pain is of great 
aeveyliy. Both feet may be swollen to the ankle with the toes black. It 
jftlha/iook as if both feet would become gangrenous, hut as a rule the process 
^ subsidy, and in a case even of great severity only the tips of the toes are 
lost. A severe attack may last for months, when tlie patient recovers with 



tide loss of two or three fingers w toes, a ^ip off the edjj^ ho®; 
a scar on the tip of the nose. Such aitacks may occur year by yesir, ajiid 
are terrible instances in which the patients have lost, both hands and feet; 

Of the parts affected Monro states that in 43 per cent, of the cases one : 
or both of the upper extremities is involved. Parts other than the extremities 
• may be attacked, as the chin, lips, nates, and eyelids. ^ 

Complicatiom . — ^Temporary amblyopia due to spasm of the retinal vessels, 
transient aphasia, and transient hemiplegia have been met with. In one 
case there were three attacks of aphasia with hemiplegia with complete re- 
covery. Associated with these were the features of Kaynaud’s disease. The , 
patient died in a severe attack with pain in the right hand, gangrene to 
the elbow, and coma. Epilepsy occurs in a number of eases, ahd in one case 
(Thomas) the attacks only occurred in the winter when he had llaynaud^s 
disease. 

Albuminuria may occur during the attacks. Haemoglobinuria occurs 
in some cases, and was studied by the well-known surgeon, Druitt, in his own 
case. It is of the same nature as the paroxysmal haemoglobinuria. 

Scleroderma of the fingers may follow recurring attacks. Occasionally 
true generalized scleroderma begins with the features of Kaynaud’s disease. 
Arthritis has been present in certain cases. 

Diagnosis. — There is rarely any difficulty in the diagnosis. One condi- 
tion closely simulates it, namely, local gangrene of the toes associated with 
obliterative arteritis; but this occurs most frequently in older persons, iff dia- 
betic subjects, or in connection with well-marked arterio-sclerosis. As a 
rule, the pulse in such cases is not to be felt in the dorsal artery. Allied to 
this form is an affection describod by Buerger, thrombo-angiitis obliterans. 

In the early stages the resemblance to Raynaud’s disease is very close. In 
acute infections, particularly typhus fever, occasionally in typhoid fever and 
malaria, areas of multiple gangrene occur. The distribution is usually differ- 
ent, and there is rarely any difficulty in distinguishing this ^om. 

There are cases of multiple neurotic skin gangrene in hysterical and 
nervous patients, in the majority of which the lesions are self-infiicted. In 
military recruits local gangrene of the big toe has been caused by carbolic 
acid, and many of these lesions are simulated. 

Treatment. — In many cases the attacks recur for years uninfluenced by 
treatment. In the forms of local asphyxia in the feet, the patient should 
be kept in bed with the legs elevated. The toes should be wra^ed in cotton 
wool. The pain is often intense and may Require ap- 

plied, ^stematic massage of the extremities is sometimesj|pK M tt^^ 
ism may be tried. Nitroglycerin has been warmly rocHminaQM^^^^cium 
lactate in 15 grain (1 gm.) doses, three or four times' a day, is Spl^inaes 
very effectual. ]ft often relieves chilblains. Small doses, of thyroi^'extract 
or anterior lobe pituitary gland substance (gr. ii, 0.12 gm.) siiflnetimes , 
are useful. Cushing introduced a plan of treatment with the t^miquet 
which has proved successful in several cases. An elastic bandage, , dr, better, 
a pneumatic tourniquet, is applied to the extremity tighfo«enougli to shut 
off the arterial circulation and left for some minutes. On the con- 

striction the member flushes brightly, owing to the vaso-motbr rela^^jon. . 
The application in eases of severe spasm may have to be repeatjed at 
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{Red Neuralgia) 


Definition. — chronic disease in which a part or parts — usually one or 
more extremities — suffer with pain, flushing, and local fever, made far worse 
if the parts hang down^’ (Weir Mitchell). The name signifies a painful, 
red extremity. 

Mitchell speaks of it as a ‘^painful nerve-end neuritis.^’ Dehio suggests 
that there may he irritation in the cells of the ventral horns of the cord at 
certain levels. Excision of the nerves passing to the parts has been followed 
by relief. In one of MitchelPs cases gangrene of tlie foot followed excision 
of four inches of the musculo-cutaneous nerve and stretching of the posterior 
tibial. Sclerosis of the arteries was found. Of 1) cases in which the local 
conditions were studied anatomically, the only constant change was a chronic 
endarteritis (Beatty Shaw). * 

Symptoms.— In 1872 {PMla. Med, Times, November 23d), in a lecture 
on certain painful affections of the feet, Weir Mitchell described the case 
of a sftilor, aged forty, who after an African fever began to have ^^dull, heavy 
pains, at first in the left and soon after in the right foot. There was no 
swelling at first. When at rest he was (‘omforiable and the feet were not 
painful. After walking the feet were swollen. They scarcely pitted on 
pressure, but were jmrple with congestion; the veins were everywhere singu- 
larly enlarged, and the arteries were throbbing visibly. The whole foot 
was said to be aching and burning, but above the ankle there was neither 
swelling, pain, iior flushing.” As the weather grew^ cool lie got relief but no 
treatment seemed to benefit him. This brief summary of Mitcheirs first 
case gives an accurate picture of the disease. His second communication, 
'^On a Rare Vaso-Motor Neurosis of the Extremities,” appeared in the 
American Journal of the Medical Sciences for July, 1878, while in his Clinical 
Lessons on Nervous Diseases, 1897, will be found ^additional observations. 

The disease is rare. The feet are much more often affected than the 
hands. The pftin may be of the m6st atrocious character. It is usually, but 
not always, by cool weather; in one case winter aggravated the 

trouble/ 4;, faradism and massage have been employed in 
treatmj^ir^Hxcisibh of nerves and amputation have been done. 


m. ANOIO^NEUBOTIC (EDEMA 

{QuineWs Disease) 

ft 

^ ])^lli‘^0&.T— An aff^'tion characterized by the occurrence of local oedema' 
. t^ 'tw^ings, more or 1^ limited in extent, and of transient duration, 
colic is sometimes associated. 



Xtiolog3ri7r*^fa^3re is ’a hei^ditary prefiispoiitioiiV'ioii^ 

through many ^onerations, traiiem^^d by males’^ and fe&akii, 

‘ in five generation^ 22 memberrweTe affected (Osier). Tfhe sexes 
equally and the disease occurs most ofte?. in the second, third tod I 

• .decades. Infections, nervous influences, trauma and cold are as^nod hS' ' 
causes. It often occurs with urticaria. ’ , ^ 

Symptoms. — The (edema ap])eai»B suddenly and is usually circunlscri^d. ^ 
It may appear in the face; the eyelid is a common situation; or it mhy iur 
.volve the lips or cheek. The backs of the hands, the legs, or the throat may 
be attacked. Usually it is transient, associated perhaps with slight gastro- ^^ 
intestinal distress, and the affection is of little moment. " There may he a ' 
remarkable periodicity in the outbreak of the oedema. In Matas^ case this 
Vas very striking; the attack came on every day at eleven or twelVQ o'clbc^. 
The swellings appear in various parts; only rarely are they constant in qnC^# 
locality. The hands, face, pharynx, glottis, and genitalia are most frequently 
affected. Itching, heat, redness, or in some instances urticaria, may precede 
the outbreak. Sudden a;dema of the larynx may prove fatal. Two members, 
of ojie family died of this complication. The lower lip may be ^w^olleii to 
such a degree that the mouth can not be opened. The hands enlarge suddenly, 
so that the fingers can not be bent. The attacks recur every three or four 
wrecks. Accompanying them are usually gastro-iiitestiiial attacks, severe colic. 
j)ain, nausea, and sometimes vomiting. It is possible that some of th,e cases 
of Leyden^s intermittent vomiting belong to this group. The colic^is of 
great intensity and usually requires morphia. Arthritis apparently does not 
occur. Teriodic attacks of cardialgia may also occur with the cedema. Hgemo- 
globinuria has occurred in several cases. There is a hysterical variety in 
which the mdema affecis geometrical areas, has abrupt edges and may be 
accompanied by sensory disturbances but not by gastro-intestinal attacks. 

The disease has airinities wdth urticaria, the giant form of which is prob- 
ably the same disease, and with Henoch^s purpura. QuingjcO regards the 
condition as a vaso-inotor neurosis, with which the permeability i)f the vessels 
is suddenly ,incr(‘ased. The prognosis is good in the nom^l^redifary forms; 
the duration varies fi’om one to three years. A large proportion of. deaths 
occurs from a*(lcma of the larynx. . ■ ' 

The treatment is unsatisfactory. In cases with amemia and general 
nervousness, tonics, particularly large doses of strycl^nla, dp good. I|nprove- 
.ment may follow tlic prolonged use of nitroglycjerih ; calcium lactate may 
be tried, in doses of 15 grains (1 gm.) thrice daily. Epinephriib?ei,-X-1000 
soluti(Sn, (TTt vii, 0.5 c. c.) given hypodermically and repeated^in fifteen min- 
utes has been helpful. In cases due to food susceptibility, a small dose of the 
causal material may be given an hour before iitoal feeding. Is taken. 

In one case in which there was susceptibility to |ay ihe administra- 
tion of peptone was successful. ' " v ' 
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17 . mrsdkusIktUL 

(Acrodi/nia: *'Pink Disease’*) 

To this disease other names have been given, e.g., epidemic erythema, 
erythroedema, polyneuritis, and dermato-polyiieuritis. It is diflicult to know 
where to place it. Swift, of Adelaide, Australia, drew attention to it in 
1914, Since th^n cases have been reported from many countries, with some 
difference in the main features. The disease ot*curs at ages from four months 
to tour years. There is a change in disj) 08 jtion witli irritability and dis- 
comfort; ihe child is fretful and miserable. Photophobia, anorexia, weakness, 
slight fever occasionally, and increased pulse rate 0 ('<*ur. The rash is import- 
ant and is variable in (diaracter, sometimes like ^‘prickly heat.” It may fade 
and reappear. Ervtlieina and eczema-like are used by some to describe it. 
The exact color varies from j)iiik to a dark red. There are marked itching and 
excessive^^perspiration. The hands and feet are red, swollen and cold, are 
compared to raw beef, and show desquamation. Stomatitis and gingivitis 
with loss of the teeth may be present. There may be loss of hair and the 
nails may fall off. Disturbance of sensation is common and there is a varyirtg 
(Ifigr^ of hypotonia and pseudo-paresis. Peripheral neuritis and changes 
in the spinal cord and neYve roots have been found. The children are sub- 
ject to reBf)iTatory disorders. A louiwytosis is common. The mortality is 
about 5 or (> per <‘ent. The diagnosis shoold be made from the peculiar fea- 
tures. The treatment is symptomatic. 


V. PEBBISTENT HEBEDITABY (EDEMA OF THE LEGS 

{Milroy’s Disease) 

This remarkable condition, first described by llilroy of Omaha, is char- 
acterized by j)erBisteut oedema of the legs, without any trai‘cal)le cause or any 
constitutional features. It affecds males and females (‘qually. In Milrov's 
series 22 persons were affected among 97 in six generations; in Hope and 
KrejicVs series 13 of 42 persons in five generations. Tlje <cdcma is strictly 
limited tO-thc lower limbs and varies very slightly. Tu some instances there 
are remarkable acute attacks, with chill, fever, and incnvisc of swelling, 
Except mechanically the t^ondition does not seriously interfere Avith health. 
Constant support by bandages is advisable. ^ 

There is a remarkable familial affection descrila'd by Kdgeworln of 
Bristol (/jancelj July 22, 1911), with a general subcutaneous (edema. Of . 
px infants born of healthy parents, all hut one died within the first few 
months, with general oedema, following^ upon diarrhcca. The cases differ 
essentially from those of a^deniu neonatorum. 




Of THfe' 'syi 

VI. FAGI^ HSPAISOPHT 


A rare affection characterized by progressive wasting of the .an4/ ^ 

soft tissues of one side of the face. The atrophy starts in childhood, m 4 
a few cases has not come on until adult life. Perhaps after a tliflingjh|^ 
or disease the process begins, either diffusely or more commonly one 
on the skin. It gradually spreads, involving the fat, then the boned; pore , 
particularly the upi)er jaw and last and least the muscles. The wasting, 
is sharply limited at the middle line, and the appearance of the patiei^ id 
very remarkable, the face looking as if made up of two halves from diffef*ent 
persons. There is usually change in the color of the skin and the hair f^ils. 
Owing to Ihe wasting oi* the alveolar })roccsses the teeth become loose and 
drop out. The eye on the atfec^ted side is sunken, owing to loss Of orbital 
fat. There is usually hemiatrophy of the tongue on the same side^jk, 1)5- 
turbaiuje of sensation and muscle twit(.*hing may precede or accompany the 
atrophy. In a majority of (*ases the atrophy has been confined .to oHe side 
of the face, but there are instances in which the disease was bilateral, and, 
a few cases in which there were areas of atrophy on the back and. arm of 
the same side. 

In Mendel’s case the terminal stage of an interstitial neuritiS^was found 
in all the branches of the trigeminus, from its origin to the periphery*, most 
marked in the superior maxillary branch. 

The disease is recognized at a glance. The facial asymmetry associated 
with congenital wryneck must not be confounded with progressive facial hemi- 
atrophy. Other conditions to be distinguished are : Facial atrophy in polio- , 
myelitis, and in the hemiplegia of infants and adults ; the atrophy following 
nuclear lesions and sympathetic nerve paralysis; acquired facial hemi-hyper- 
trophy, which may by contrast give to the other side an atrophio’ appearance ; 
and scleroderma, if confined to one side of the face. The pftj^O nature of 
the disease is doubtful, but it is a suggestive fact that the 

atrophy followed the acute infections. It is incurable. 5:., 


Vn. SCLSB0DEBBIA 


ilqn. 

corre- 

which 


" Definition.-— A condition of localized or diffus 
Varieties. — Two forms are recognized; the 
.spends to the keloid of Addison and to morphoeajfl 
large areas are involved. 

Etiology.— The disease affects females more 
q^rs most commonly at the middle period of life. Set 
deferent affection. The disease is more common in 
statistics indicate. The senior author saw 20 cases in 
regarded as a tropho-neurosis, as due to changes in the ^ 
and to endocrine disturbance, especially of the thyroid; adrS^I pituitary 
glands. The thyroid has been found atrophied, a iv, . . . : 

Pathology. — There is pigment deposit ih the epidermis with ah 1 
amount of connective tissue in the corium and subcutanedrir tifiai^ 
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Ae^pBT Tetels are sitnr(>imd^ 

there are patches, from a few 
centimetreai ia diai&eter to the size of the hand or larger, in which the skin 
has a Vi^ dead-white * appearance, and to the touch is brawny, hard, 
and; inelastic. ' Sometimes there is a preliminary hyperaemia and subse- 
qtl^ly there are changes in color, either areas of pigmentation or of com- 
. plirte atrophy of the pigment — ^leucoderma. The sensory changes are rarely 
marked. The secretion of sweat is diminished or entirely abolished. The 
areas are situated most frequently about the breasts and neck, sometimes in 
the course of the nerves. The patches may develop wtih great rapidity and 
persist for months or years; sometimes they disappear in a few weeks. 

The dijfiLse form, though less common, is more serious. It begins in the 
extremities or in the face, and the patient notices that the skin is unusually 
aud firm, or that there is a sense of stiffness or tension in making move- 
ments. ^ Gradually the skin becomes firm and hard, and so united to the 
subcutaneous tissues that it cannot be picked up or pinched. It may look 
natural, bjjt" more commonly is glossy, drier than normal, and unusually 
smooth. With reference to the localization, in Lewin and Heller^s statistics 
in 66 cases the disease was universal; in 203, regions of the trunk were 
affected; in 193, parts of the head or face; in 287, portions of one or other 
of the upper extremities; and in 122, portions of the lower extremities. In 
80 cases there were disturjiances of sensation. The disease may gradually 
extend and involve the skin of an entire limb. When universal, the face is 
expressionless, the lips can not be moved, mastication is hindered, and it may 
become extremely difficult to feed the patient. The hands become fixed and 
the fingers immobile, on account of the extreixio induration of the skin over the 
joints. Bemarkable vaso-motor disturbances are common, as extreme cyanosis 
of the hands and legs. Tachycardia may be present. The disease is chronic, 
lasting for m^ths or years and there are instances of its persistence for 
more than tw^ty years. Recovery may pcciar pr the disease may be arrested.. 
One patient^ witlj % involvement . of -the face, ears, and hands, im- 

proved ye|y muchijj' The patients are apt to auo^pmb to pulmonary complaint? 

has been noted in some instances; in others, endo- 
psease may be associated with it. The figmentaiion of 
a^^ las in Addison^s disease, for which cases have been 
occur with exophthalmic goitre. 

' known, as Hclerj^daLctylie belongs to this disorder. 

aents of fhe'ffingers, which become deformed, 
lie skin becomes thickened, of a waxy color, and 


or nepnni 
carditis; ;v 
the skin 
mistaks^^ 
The j 
There arO 
shortened;- 
is sometimes 



Multiple subcutaneous nodules, not unlike tophi, 


but not uratic, the fingeUs. BuIIsb and ulcerations have oocurn^ 

.iH 


and great 4efor3®|ty,|^i^e nails. The disease has usually followed exposu: 
the patiei^'a^^fci^ during the winter, and arc. curiously sensitive 

to cold. There ittlay be changes in the skin of the feet, hut deformity similar 
^4 that in thfe Hand has pot been noted. Some patients present in addition 
’ diffuse sclerodermatous iBanges of the skin of other parts. In Lewin and 
Hdler^s tojpnograph thejfe Vgre 35 cases of isolated sclerodactylism, and 106 
. in wijch it was combined with scleroderma. 




-BtSfelSES' OF Tfl'iB' 
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''TFeatl]|eiit,--^Tbe patients require "to' ISe' warmly dM' 
against ...explosnra, as they are pa^iculadl^ seipsitive^ to W< 

followed by frictions with oil should be systematically Used. Thy 
should be tried thoroughly in the diffuse form. In dhe case the.it 
peared to be arrested ; the patient took the extract for seven years, 
ond case, after a year the face became softer, and there was 
provement.. In a case of extensive locali: 5 ed scleroderma the patchto bec^t( . ! 
softer and the pigmentation much less intense. Salol in 15 grain (1 
doses three times a day is stated to have been helpful. The views as to tlfe 
value of X-ray treatment are conflicting. . v 



Vm. AINHUM 


This is a disease of the fifth, rarely of the fourth and bther toes in which’ 
a groove forms at the digito-plantar fold and deepens until ihe toe drops off. 
Described first by Da Silva Lima in 1852, it has since been met with in many 
tropical regions, in the southern states of America, and very rarely in toUi- 
perate regions, as (^anada and Italy. Nothing has been determined as to the 
etiology. It may 0 (;cur in families, and is more common in males. There is 
endarteritis, with proliferation of the epidermis. Paraj?ites have not beenv 
found. It is a local disease without symptoms and in the affected toe there 
is no disability and rarely any pain, except when , the skin of the groovd ulcer- 
ates. The toe drops off in about two years. It is said that the affection may 
occur in the fingers. A longitudinal section across the groove will sometimes 
stop the progress, otherwise the toe should be removed. « 


IX. LIPODYSTEOPHIA PSOGBESSIVA 

V 

A rare affection, possibly confined to females, in which the subciitaneoua 
fat gradually disappears from the fa<'e, arms, and trunk. The cause of the 
condition is nriknowii. Beginning usually about the tenth to thirte'enth year, 
the wasting is ])rogressivo, Imt limited to the parts mentioned. The buttocks 
and legs remain normal and by contrast look abnormally plump. The breasts 
are spared. In the early stages it resembles the ‘‘bilateral atfvphy of the 
face.” . « , 
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SECTION, xni 

; ” PJSEASES OP locomotor system 

A. DISEASES OF THE MUSCLES 

I, MYOSITIS > • 

Deflnitjbn. — ^Infiammation of the voluntary musclea. 

A primary myoditis occurs as an acute, subacute, or chronic affection. It 
is seen in two chief forms — the suppurative and non-suppurative. 

l. Suppurative myositis (infectious myositis) is especially frequent in 
Japan, w^re Miyake saw 33 cases in 21 months, and took cultures from 32; 
in 2 cases the results were negative, but-in 27 a pure cfilture of Staphylococcus 
oiirews, was , obtained, while in another, the streptococcus and in 2 more the 
albus with the aureus was grown, ■ The malady may ‘involve one or many 
muscles, and .is usually sudden in its onset with high fever and iharked 'pros-- 
"tratioq. Subsequently abseesses occui: in the indurated muscles, and pyaemia 
may ensue if the implicateid areas are not thoroughly evacuated. 

n. Dermato-myositis. — An acute o^ subacute inflammation of the mus- 
cles of unknown origin associated with Cedema and dermatitis. Steiner col- 
lected 28 cases froiii the literature and reported two cases from the Hopkins 
clinic. The nature of the disease ia unknown. The muscle inflammation is 
multiple, and associated with oedema and dermatitis. The muscles are stiff and ' 
firm, but fragile, with serous inflltratiUb, great proliferation of the inter- 
stitial tissue, aifd fatty degeneration. The onset is usually gradual, the mus- 
cles of the extrmities being first involved and later those of the trunk. 
There is modefhte .fever with sweating and eidargement of the spleen. The 
skin' over ihe affeSfed muscles is oedematoua and the dermatitis takes various 
forms, erythemat^s, ;l^earial or erysipelatoid. Pain is present, worse on 
movement or. prestwy^nd sensory changes may occur. The course is usually 
progressive and afpr/o^^ months death may result from involvement of 
the muscles of deglutiti^n^d re^jpiidn,- perhaps with broncho-pneumonia. 
The duration is usually three midn^hs. Of Steiner’s 28 cases, 1> died. 
If recovery results therdTis atrophy of the muscles. The features' suggest 
trichiniasis which may he distinguished by examination of a portion of mus- 
cle'. The treatment is symptomatic. ^ . 

m. Polymyositis Iusmorrlia|^Ba,-^This form resembles the dermap- 
myositis in general features, but differs in the presence of hceniorrhages into 

; - and between the muscles. Of the ten cases analyzed by Tlmyer four recov- 
' getoed. Purpura and hamorrhages from the mucous membranes may occur. 

' ■'•i IV, Eecondioy Myositis. — This may occur in some infections, as septi- 
,;^|Sraia and typhoid fever, and is constant in trichiniasis. In scurvy a chnmic 
iS'llyositis may occur, sometimes associated with , haemorrhages. In chronic 
' ' ' ' ' 1163 ' , ■ ’ • ' 



IIM ' MIaSES of the IX)C0Mi^OR 

alci^dism, myositiB moy oc&tU^'with lieuritiB. In soniB (»B(sb 

theiB is «n aBsociated myositis, di%iilt to distin^sh. Syphui|$ . 

myositis. . , , " ^ 

n. MYOSITIS OSSIFICANS PBOOBES 81 VA 


This is a progressive inflammatory affection of the locomotor systeha of,;: 
unknown origin, characterized by the gradual formation of bony masses in 
the fascia?, muscles, aponeuroses, tendons, ligaments, and bones, with result- 
ing ankylosis of most of the articulations (Steiner). The process begins in 
the neck or back, usually with swelling of the affected muscles, redness of 
the skin, and slight fever, or with small nodules in the muscles which appear 
and disappear. After subsiding an induration remains, which becomes pro- 
gressively harder as the transformation into bone takes place. The disease 
may ultimately involve a majority of the skeletal muscles. Microdactylism 
of the thumbs and big toes is present in 75 per cent, of the cases. 

Local myositis ossificans may occur after repeated injuries or a single severe 
one. There are also non-traumatic and neurotic forms. It may^follow an 
abdominal incision. The diagnosis has to be made from ha^matoma, new 
growth and exostoses. The history and X-ray study are important. This 
form usually reaches its maximum size rapidly, to remain stationary or 
diminish, usually the latter. ‘ j»‘ 


ni. FIBBOSITIS 

Definition. — An inflammation of fibrous tissue which may occur in many 
parts of the body, involving ligaments, tendons, muscle sheaths, fascuai, apo- 
neuroses, j)eriosteum, nerve sheaths, or any part where fibrous tissue is found. 
It is associated with arthritis in many cases and to designate the involvement 
of special parts certain terms are employed, as synovitis, teuo-synovitis, bur- 
sitis, and })eri-neuritis. Fibrositis is very common and is responsible for 
many painful conditions often termed myalgia, ‘^muscular rheumatism,’^ 
neuritis, etc. 

Etiology. — The essential cause is infection in the great majority of cases 
and usually from a local focus. Trauma, muscular strain and exposure to 
cold and wet are determining factors, especially in acute attacks. Prolonged 
strain on tendons or ligaments may be responsible for a chronic fibrositis, but 
infectibn is often added. It may follow exposure to a draught ^f air, as from 
an open window in a carriage or sudden chilling after heavy exertion may 
bring on an attack. Gouty persons seem prone to this -^affection. One attack 
renders an individual more liable to another. It is usually acute at first, but 
may become subacute or chronic, the last being more cdmmon in latex life. 

Pathology. — The changes are usually in the white fibrous tissue and are 
of an inflammatory nature. In acute cases there is a serous exudation in the 
affected parts and following this there may be proliferation of the fibrous 
tissue. This may extend between the muscle fibres and cause stiffness and 
pain. Disability with muscular atrophy may result frona this. Nodules 
sometimes form which may be painful. 



— Tn the acute forms the afiec^ou is usually local The cousti^ 
tutiouail i^turhdncc is slight, and, eve# in severe cases, there may be no 
fever. Pain is a prominent feature and constant or occur only when 

the structures are in certain positions or moved. It may be a dull ache, like 
the pain of a bruise, or sharp, severe, , and cra'mp-like. Jt'is often sufficiently 
intense to cause the patient to cry out. Pressure on the affected part usually 
^ gives relief. As a rule, the pain lasts from a few hours to a few days, al- 
though occasionally it is prolonged for weeks. It is very apt to recur. 

There is a form occurring chiefly in the muscles of the head and neck, 
causing at first swelling and puffiness, later indurations. They are found 
particularly in the muscles at the back of the neck, but they are occasionally^ 
present in the muscles of the abdomen and limbs. The affection of the mus- 
cles of the bead and neck may be associated with headache, the so-called 
indurative headache. Some are very similar to migraine. In the abdominal 
muscles these limited swellings may cause pain and suggest appendicitis. 

The following are the principal varieties: 

(1) '"Lumbago/' a term which means nothing more than pain in the lower 
back, is d*(ie to many causes, {a) FUrositis, in the muscles or fibrous tissue 
about the spine, is a common cause and may recur at short intervals. It 
comes on suddenly and may incapacitate the patient, any movement, particu- 
larly stooping or turning, causing severe pain. (6) Ischaemic lumbago, de- 
sc^tihed as a form of intermittent claudication, may be bilateral or unilateral 
and is excited by movement. The pain is between the twelfth rib and the 
crest of the ilium and may* radiate forward. The area is not tender and the 
pain is dependent on muscular exertion, (c) Static conditions, due to faulty 
posture, which may be lateral (one leg shorter) or antero-posterior, flat feet, 
stooping, ot'cupation, etc. {d) Anatomical variations of the transverse 
])rocesses of the fifth lumbar vertebra, (e) Arthritis of the spine, (/) 
Sacro-iliac joint strain or relaxation, (g) Neuritis of the posterior nerve 
roots, (h) Pain due to pelvic disease in males (prostate, etc.) or females. 
(i) Trauma, especially with lifting in a stooped position. The diagnosis of 
‘"backache’^ as being due to fibrositis should only be made after other possi- 
bilities are excluded. In every case the effort should be made to arrive at an 
etiological diagnosis as only then is proper treatment possible. For the cases 
due to spondylitis or sacro-iliac joint disease some form of fixation is useful ; 
faulty posture should be corrected and flat feet receive attention. 

(2) Stiff neck or torticollis affects the muscles of the antero-lateral or 
back region of the neck. It is very common, often unilateral, and occurs most 
frequently in tTie young. The patient holds the head in a peculiar manner 
turned to olie side, and rotates the whole body in attempting to turn it. 

(3) Pleurodynia involves the intercostal muscles on one side, and in some 
instances the pectorals and serratus magnus. This is, perhaps, the most pain- 
ful form of the disease, as the chest can not be at rest, A deep breath or 
coughing causes pain, sometimes over a very limited area. It may be diffi- 
cult to distinguish from intercostal neuralgia, in which, the pain is usually 
more circumscribed and paroxysmal, and there are tender points along the 
course of the nerves. It ip sometimes mistaken for pleurisy, but careful ex- 
amination readily distij:^uishes between the affections. 

(4) Among other forms are eephalodynia, affecting the muscles of the 




head; acapulodyiua, omodynia, and donodyhia, aflectini'' tlte 
the .i^oiildez and upper part of tlH$. bade. Fibrositis alro bceura 
dominal muscles, in the muscles of the extremities and abi|Ut the '-m' 
the legs it causes tenderness and pain, increased by use. Areas of 
'or infiltration may be palpated. Nodules are sometimes felt in 
the foot and in the hands. The chronic forms have soreness or p^n 
elated with varying degrees of disability. Iliere may be marlced ii!;i£b^ < 
of the muscles^ which are sometimes painful on pressure and may show definite; ! 
tender ^reas of induration. Periosteal involvement gives pain and tenderness 
on pressure. 

y Diagnosis. — ^If a careful examination is made there should be little 

difficulty in recognizing the surface lesions but deeper ones give difficulty. 
Disease of the nerve roots or viscera should be «^excluded. . 

Treatment. — As a focus of infection is often responsible careful seatJch 
should be made for any possible infection and proper treatment given. If 
done early the chronic conditions are not likely to result. Rest ‘of the aff^ted 
parts is of the first importance, and it is well to protect them from cc^.by 
a covering of flannel. Fixation by strapping' should be done wh&rever posr 
sible. No belief is more widespread among the public than in the efficaiy of 
porous plasters for pains of all sorts. If the pain is severe and agonizing, 
a hypodermic of morphia gives relief. For lumbago acupuncture is, in acute 
cases, an efficient treatment. Needles of from three to four inches in lo%th 
(ordinary bonnet-needles, sterilized, will do) are thrust into the ttimbar 
muscles at the seat of pain, and withdrawn after five or ten minutes. In 
many cases the cautery gives great relief and in obstinate cases blisters may 
be tried. Heat or counter-irritation in any form is useful and at the outset 
a Turkish bath may cut short an acute attack. The bowels should be freely 
opened and large amounts of water taken. The salicylates are usually ef- 
fectual; sodium salicylate (gr. x to xv, 0.6 to 1 gm.), acetyl-salicylic acid 
(gr. X, 0.6 gm.), or salol (gr. v, 0.3 gm.) may be given. Some patients re- 
spond well to colchicum (nt xv, 1 c. c. of the wine). In chronic cases po- 
tassium iodide may be used. Persons subject to this affection should be 
warmly clothed, and avoid, if possible, exposure to cold and damp. Massage 
usually is helpful; it should be given gently at first and more vigorously 
later. Use of the affected parts is advisable after the acute features are over. 
For the lumbar form, fixation is most useful by strapping, or some form of 
support. 

IV. MYOTONIA CONOENITA 

{Thomsen^s Disease) 

f 

D^nition. — An affection characterized by tonic cramp of the mnsdlos.;Oipi . 
attempting voluntary movements. The disease received its name 
physician 'vho first described it, in whose family it existed for five generat^^ v; 

While the disease is in a majority of cases hereditaiyr, there are 
forms of spasm very similar which may be acquired, and others still \ 

are quite transitory. . The nature of the affection is unknown. D6jeri3ae~li^ 
Sottas found hypertrophy of the primitive fibres with multipUcatk^, iPf 
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■ myotwdc disorder. , 

, . Etii9i)gy..^All the typical^ases have occurred in family groups; a few 
-'isolated instances have been described in which similar features were present. 
IdaleB are much more frequently affected ; in 102 recorded cases, 91 were males 
and only 11 females (Hans Koch). The disease is rare in America and 
England; it seems more common in Germany and Scandinavia. 

Symptoms.'— The onset is in childhood. It is noticed that on account of 
the stiffness the children are not able to take part in ordinary games. The 
pectdiarity is noticed only during voluntary movements. The contraction 
which the patient wills is slowly accomplished ; the relaxation which the pa- 
tient wills is also slow. The contraction often persists for a little time after 
he h^. dropped an object which he has picked up. In walking, the start is 
difficiilt; fAe leg is put forward slowly, it halts from stiffness for a second 
or twb^ and then after a few steps the legs become limber and he walks with- 
out any difSculty. The muscles of the arms and legs are those usually im- 
plicated; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggisvate the condition. In some instances there is mental weakness. The 
sensatidn and reflexes are normal. G. M. Hammond reported three cases 
in one family, in which the 'disease began at the eighth year and was confined 
to the arms. It was accompanied with slight mental feebleness. The condi- 
tion of the muscles is interesting. The patients appear and are muscular, and 
there is sometimes definite muscular hypertrophy. The force is scarcely pro- 
portionate to the size. Erb described a characteristic reaction to the electrical 
currents — ^the so-called myotonic reaction, the chief feature of which is that 
the contractions acaused by either current attain their maximum slowly and 
relax slowly, and vermicular, wave-like contractions pass from the cathode to 
the anode. The disease is incurable, but may be arrested temporarily. Ho 
treatment is known. 


V. M70T0NIA ATSOPHIOA 


{Dystrophia Myoionica) 

This is s slowly progressive form of muscular atrophy affecting special 
muscljes, associated with delayed relaxation of muscular contractions. It was 
formerly regarded as an atypical form of Thomsen’s disease. The disease 
is here^taiy.and familial in many cases but not in all. Males are affected 
hm^pften and the onset is usually between the ages of 20 and 30. The 
show an overgrowth of connective tissue with degeneration of the 
fibrar. No changes in the endocrine glands have been found. 

I. — The onset is insidious, usually ,with the myotonia preceding 
htrophy but the reverse may occur. The myotonia is usually most evi- 
s hands. The atrophy appears in one of several groups of muscles; 
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(1) The head and neck^ojap, egpetjiaUy the muscles of the eyelids md 
ateTno-mastoids^ (2) muscles of, the forearms^ and (3) the auWior and 
lateral muscles of the legs, especially the quadriceps extensor and vasti. The 
inability to close the eyes, the hanging lower lip and the curious facial ex- 
pression, if myotonia is present, give a characteristic appearance. There 
are many associated conditions. Cataract develops in one-third of the cases, 
usually matures rapidly and may occur in otherwise healthy members of the 
family. Loss of hair, changes in the teeth and skin, emaciation, loss of 
tendon reflexes, and sensory disturbances may follow. The diagnosis from 
Thomsen^s disease is made by the muscular atrophy and by the dystr<>phic 
features. The course is prolonged and in some the progress stops. The treat- 
ment is directed to the general health and to the relief of symptoms. 


VI. PARAMYOCLONUS MULTIPLEX 

{Essential Myoclonia) 

Definition, — An aflFection described by Friedreich, characterized by ir- 
regular clonic contractions, chiefly of the muscles of the extremities, occur- 
ring either constantly or in paroxysms. 

Etiology. — The subjects are usually degenerate young males. Hysteria, 
emotion, fright, trauma, sexual excesses and parathyroid disease have been 
suggested as possible causes. The disease may occur in several generations. 

Pathology. — The nature of the disease is unkown. Pierce Clark suggests 
that it is an abiotrophy of the corpus striatum — the region of control of the 
automatic and associated movements. 

Symptoms. — The characteristic features are tlie short, sudden and light- 
ning-like contractions, not rhythmic and of equal intensity, and without the 
synergic quality of a j)urposive movement. The two sides nfay he unequally 
involved, and single muscles may be aifected. The face and fingers are not 
often aftected. Sensation is not involved; the reflexes are increased. The 
movements are usually absent during sleep. 

Diagnosis. — The disease may be confounded with the various symptomatic 
m 5 wlonias seen in the tics, chronic chorea, and the rhythmic movements asso- 
ciated with mid-brain lesions. The myoclonia with epilepsy (Unverricht) 
is described elsewhere. ; 

Treatment. — Various forms of suggestion may J)ut the disease 

may prove very resistant. The movements may cease <^ntaneously. 

^ Vn. MYASTHENIA GRAVIS 

(Asthenic BvXbar Paralysis; Mrb-Goldflam’s Symptom-Complex) 

Definitioii. — disease with fatigue symptoms referable to the muscular 
system, due to failure of iimervatiou without dednite changes in, muscles or 
nerves.' 

Of 180 cases collected by McCarthy^ 83 were males and 96 fldaaales. In 



wWen disease usually occurs befow?f3& age ff twenty-five, iu males in 
middle life. Of 66 autopsies since 17 there was hyperplasia or per- 

sistence of the thymus and in 10 a thymic tumor, one of which was malig- 
nant. Examination of the nervous system has revealed no abnormality,* Hun, 
Bloomer, and Streeter described an infiltration of the muscles and of the 
thymus gland with lymphoid cells and a proliferation of the glandular ele- 
ments of the thymus. I)isturt)ance in the lymphatic system has been found. 
The excretion of creatinin is decreased. 

Symptoms. — The striking feature is weakness of the voluntary muscles, 
rapidly produced, by exertion and disappearing with rest. Ptosis is the first 
manifestation in many cases. The muscles innervated by the bulb are first 
affected — ^those of the eyes, face, of .mastication, and of the neck. After 
effort fhe muscles show fatigue, and if persisted in they fail to act and paresis 
or complete paralysis follows. All the voluntary muscles may become involved. 
After rest the power is recovered. In severe cases paralysis may persist. The 
myasthenic reaction of Jolly is the rapid exhaustion of the muscles, by 
faradism, not by galvanism. There are marked remissions and fluctuations in 
the seventy of the symptoms. Probably there are many unrecognized mild 
cases. 

The diagnosis is made from the ptosis, the facial, expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the ab- 
sence pf atrophy, tremors, etc,, and the remarkable variations in the intensity 
of the symptoms. Of 180 poUected cases 72 proved fatal ; sudden death may 
occur, sometimes from paralysis of the respiratory muscles. The patient may 
live many years and recovery take place. In treatment, absolute rest, both 
general and local, is important. Muscular fatigue should be avoided. 
Strychnine should be given in large doses hypodermically. Alternate courses 
of iodide of potassium and mercury may be tried. 


Vm. AMYOTONIA CONOENITA 


{Oppenheim’s Disease) 

A congenital a&cti<te characterized by general or local hypotonoa of the 
voluntary muscles. Oppenhekn gave the name myaioma, but this is so 
similar to my&ifmia (Thomsen’s disease) that the name amyotonia of Eng- 
lish writers is ^ji^^er^le. Collier and Wilson give the following definition : 
"A condition of e^eme fiaccidity of the muscles, associated with an entire 
loss of the deep reflexes, most marked at the time of birth and always showing 
a tendency to slow and progressive amelioration. There is great weakness, 
but no absolute paralysis of any of the muscles. The limbs 'are most affected; 
the face is almost always exempt. The muscles are small and soft, but there 
is no local wasting. Contractures are prone to occur in the course of time. 
The faradic excitability in the muscles is lowered and strong faradic stimuli 
are home without complaint. No other symptoms indicative of lesions d’ the 
nervous sj^tem occur.” .. 

Faber fiflleeted 115 cases (1917). Eecovery has not been reported, but 
improvem^ was noted in 41 cases. The post-mortem changes are variable 
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— ineireaa# iii muscle ^lei, and in the &t and conn^im i^tte| 

myelinization of the peripheral nelves; absence of the nervfe eifi" 
muscle fibres, without changes in the central nervous ^tem. 
seems to come in the group of Gowers’ abiotrophies — a failure in 
development of the lower motor neurone. 





B. DISEASES OF THE. JOINTS 

I ARTHBinS DEFOBMANS . . 

Definition. — A disease of the joints, the result of infection, chai^aotiefria^d 
by changes in the synovial membranes, cartilage, and peri-articular struiqtiim, 
and in some (jases by atrophic and liTOertrophic changes in the bones., A 
tendency to a chronic course is the rule' " 

Long believed to be associated with gout and rheumatism, tl\js relation- 
ship is disproved. There is a difference of opinion as to whether there are 
two distinct diseases or varying forms of the same disease included tinder 
this heading. Those who hold the former view consider that in one disease 
the synovial membranes and the peri-articular tissues are particularly affected 
(rheumatoid arthritis) and in the other disease the cartilage and bone 
(osteo-arthritis). The disease is common and to it belong many of the 
cases termed ^^chronic rheumatism/^ 

Etiology. — A gk. — A majority of the cases are between the ages of twenty 
and fifty. In A. E. Garrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In 40 per cent, of our series of 500 casesl^' the onset was 
before the age of thirty years. In the group with peri-articulaV changes p^je- 
dominating the age of onset is usually lower than in the group with special 
cartilaginous and bony changes. * 

Sex. — Among Garrod’s cases there were 411 in women. Practically half 
of our series were males. The incidence as to sex is influenced by the in- 
clusion of the cases of spondylitis, of which a large majority is in males. . In 
women a close association with the menopause has been noted. 

In America the incidence in the negro is relatively much less than in 
the white. Occupation and the station in life do not seem to have any specM 
influence. Exposure to cold, wet and damp, errors in diet, worry and care> 
and Iqcal injuries are spoken of as exciting causes, but play only a predisposing 
part. 

Infection. — The view is steadily gaining ground that the disease is due 
to infection and the evidence suggests certain varieties of streptococci as 
responsible. This seems more probable than that the disease is due to 
specific organism. The Streptococcus viridans is the organism 
many cases. The arthritis is secondary to a focus of infection somewbp^;! 
The possible sources are many but infection of the mouth and throat prote^;// * 
takes first place. Abscesses about the teeth should always be searched fe ; 
(X-ray study) and the tonsils carefully examined.. Other sources are: ' 

tion of the nose or sinuses, pyorrhoea alveolaris,^ otitis media, chronic 
chitis, infection of the biliary Or urinary tract, j^lvic disease in 
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acute (toet, Ti^ith fever in many cases, the polyarthritis, the presence 
; ^ ehlidiged glands, 4he frequent enlargement of the spleen, the occurrence 
of pleurisy, endocarditis,, and pericairditis in some cases, are all suggestive # 
of an infection. The likeness of the lesions to those in arthritis from a specific 
cause, such as the gonococcus, is suggestive and also the association of the 
arthritis with definite foci of infection in many cases. 

Mbtabolio. — While the- nutrition suffers in many cases there does not 
■ s^m any evidence to support the view that the disease is primarily due to 
dlsturbahce of metabolism. Pemberton has emphasized the lowered carbo- 


hydrate tolerance in some cases. < 

' Moi'bid Anatomy. — The usual descriptions are of the late stages when 
exfewive damage has occurred, for opportunities to study the early changes 
are' few, although more frequent opprations have extended our knowledge and 
s^iagrai>h8 have aided much. There are three main forms of change: (1) 
lesions principally in the synovial membranes and peri-articular tissues (rheu- 
matoid arthritis), (2) with atrophic changes in the cartilage and bones pre- 
dominating, and (3) with hypertrophy and overgrowth of bone (osteo-arthri- 
tis). The first and second are most frequent in the joints of the extremities, 
the third in the spine. In miany cases all forms of change are found, which 
speaks against the view that there are two distinct diseases. The changes in 
general are: (1) Effusion, Vhich is not constant and shows no special features. 

(2) Changes in the ^oiovial membrane. These are inflammatory and often 
haanorrhagic at the onset. There may be marked thickening and prolifera- 
tion of the synovial fringes with the formation of villi — villous arthritis, 

(3) The caplule and surrounding tissues may be infiltrated and swollen. The 
^eri-articular tissues show infiltration and swelling, and the enlargement of 
the joint is often due to swelling about it. (4) Cartilage. This may show 
erosion, ulceration, atrophy, or proliferation. The cartilage may disappear 
entirely, but the changes are often irregular and uneven and the cartilage may 


be replaced by fibrous tissue or by bone, the latter being most common at the 
edge of the cartilage. The cartilages may be soft and gradually absorbed or 


thinned (this often begins opposite the point of greatest involvement of the 
synovial membrane). (5) Bone. This may show atrophy of varying grade. 
If the cartilage is completely absorbed the surface of the bone often becomes 
bard and eburnated. In the hypeHrophic form there is new bone formation 
which is most 'Common at the edge of the articular surfaces. In the hip joint 
this may form an irregular ring of bone about the joint cavity. The common- 
flst, example of overgrowth of bone is seen in the so-called “lleberden's nodes,” 
j^ny outgrowths at the terminal interphalangeal joints. Tliere may be deposit 
pf j^w bone in the ligaments, particularly in the spine, which may be converted 
rigid bony column. Proliferation of bone usually occurs at the margins 
joints in the form of irregular nodules — osteophytes. Bony ankylosis 
^6p.y occurs in the peripheral joints, but is common in the spine. 

, .T^ere may be extensive secondary changes. Muscular, atrophy is common 
may appear with gp:eat rapidity. Subluxation may occur, especially in 
and finger joih^^ The hands often show great deformity, particu- 
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larly ulnar deflection. Contractnr^ may fallow and thfe joints be 
in a flexed position. Jf enritis and ^trophic disturbances may be 
the neuritis is sometimes due to direct extension of the inflammatory pToe^. 

, SuBcutaneous nodules occasionally occur. 

The skiagraphs show the changes very well. Erosion of the cartilage is 
easily seen. In the type with predominant peri-articular changes the carti- 
lage and bone often show little alteration. The occurrence of various changes 
in different joints or even in the same joint is common and bony change may 
occur with marked involvement of the peri-articular tissues. 

Symptoms. — The onset may be acute or gradual. In the acute form a 
number of joints may be involved with high fever and the picture suggest 
rheumatic fever. In other cases the onset is acute in one joint and others 
are involved a few days later. With the gradual onset one joint is attacked 
and others follow. Some cases are between and may be termed subacute. 
In cases with an acute onset the attack may not persist very long ; with the 
chronic onset the duration is usually prolonged. The acute onset occurs more 
frequently in the form in which peri-articular changes predominate. 

AirriiKiTis. — In the acute form the joints are swollen, tender, and hot to 
the touch, but do not often show marked redness. There may be effusion in 
the larger joints. Pain is a marked feature and is increased by movement, 
the patient usually taking the position in which he has the greatest ease. 
When a joint is once attacked, the process does not subside quickly, and when 
the arthritis lessens some change remains in the joint which, however, iflay be 
very slight. . The joints ot the spine, especially in the cervical region, are 
often involved in the more acute forms, and in these there is rarely any per- 
manent change. The temporo-maxillary joint is often involved, and arthritis 
here is always suggestive of this disease. The hands, when involved, show 
very characteristic changes. The knuckle joints are red, swollen, tender, and 
show limitation of motion. The fingers are often involved; swelling of tlfe 
intcrphalangeal joints is common with a resulting thickening which gives a 
fusiform appearance. Partial dislocation, particularly at the terminal joint, 
is common. The knee-joints are often affected, with pain, effusion, limitation 
of motion, and later villous arthritis or subluxation. Thickening of the cap- 
sule usually occurs early. 

In the hypertrophic (osteo-arthritis form) the process is rarely as acute* 
as when the peri-articular parts arc particularly involved (rheumatoid ar- 
thritis), but is usually polyarticular. The terminal finger joints, the hip 
joint, and the spine are especially affected. Pain ia usually severe and the 
local ft*atures are not so marked. This form is mtyte likely to bfe chronic. 

Heukhden's Nodes. — These are small bony outgrowths (^^little hard 
knobs^’ — Ileberdeii) at the terminal phalangeal joints. .They are much more 
common in women than in men. Heberden says “they have no connection 
with gout, being found in persons who have never had it,^^ yet they are often 
regarded as indicating gout. In the early stage the joints may be swolien> 
tender, and slightly red, particularly when injured. The attacks of pain Und 
swelling may come on at long intervals or follow injury. Sometimes they 
are the first manifestation of a general arthritis. Their distribution is not 
always regular and they are often largest on the fingers most used. They may : 
be found in patients in whose larger joints the arthritis is of ths ptber 







U 0 t! curatle -, h\A there is this hopeful feature— tiio sub|i^: \, 
whbse Vthritis logins in this way rarely Jiave severe involvement of the larger 
joints. ’ 

The MON- 4 .RTicuijAR FORM affects chiefly old persons, and is seen particu- 
larly in the hip and shoulder. It is identical with the general disease in its" 
anatomical features. The muscles show wasting early "and in the hip the con- ^ 
dition ultimately becomes that described as morbus coxce senilis. These cases 
not infrequently follow an injury. They differ from the polyarticular form 
in occurring chiefly in men and at a later period of life. 

The Vertebral Form {Spondylitis ). — This may occur alone or with in- 
volvement of the peripheral joints. With an acute polyarthritis of the periph- 
eral joints the spine may be involved, but there is usually no permanent change. 
With the hypertrophic form there is often bony proliferation and some spinal 
rigidity results which may involve the whole spine or only a part ; in the latter 
case the lower dorsal and lumbar regions suffer most frequently. The condi- 
tion may not involve more than a few vertebrae.. The features are as variable 
as in the peripheral joints and there may be repeated acute attacks or a steady 
progressive process. In the general involvement the ribs may be fixed, the 
thorax immobile, and the breathing abdominal. There are two varieties of 
general involvement which are sometimes regarded as special diseases. In one 
(von Bechterew) the spine alone is involved, and ther^ are pronounced nerve- 
root symptoms — ^pain, anaisthesia, atrophy of the muscles, and ascending de- 
generation of the cord. Von Bechterew thinks it begins as a meningitis, 
leads to compression of the nerve roots, loss of function of the spinal muscles, 
atrophy of the intervertebral disks, and gradually ankylosis of the spine. In 
the other — Striimpell-Marie type — the hip and shoulder joints may be in- 
volved (spondylose rhizomclique), and the nervous Byn]i})toms are less promi- 
nent. Both are forms of arthritis deformans, and should neither be regarded 
nor described as separate diseases. Spondylitis deformans is more frequent 
in males, and jtrauma plays a part in its etiology. Local involvement is par- 
ticularly common in the lumbar region and may cause sciatica and a great 
variety of referred pains. Pressure on the nerve-roots causes pain, pars 0 sthesia, 
and muscle atrophy. Movement of the spine is usually restricted. 

Arthritis Deformans in Children. — Some cases resemble closely the dis- 
ease in adults, in others there are very striking differences. In a variety 
described by Still, the general enlargement of the joints is associated with en- 
largement of the lymph glands and the spleen. The onset is usually before 
the second dentition, and girls are more frequently affected than boys. At 
first there is^sBght stiffness in one or two joints; others gradually •become 
involved. %The onset may be acute with fever or even with chills. The en- 
largement of the joints is due rather to peri-arti(?ular thickening than to bony 
change. The limitation of movement may be extreme, and there may be much 
muscular wasting. The enlargement of the lymj)h glands is striking, increases 
with fever, and may be general ; even the epitrochlear glands may be as large 

hazel nuts. The spleen can usually be felt. Sweating is often profuse 
and there may be anaemia, but heart complications are rare. The children 
look puny and generally show arrest of development. 

General Temperature . — In the acute attacks this may rise to 

102° or 103° F., but is frequently lower and often persists for weeks with 
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a maxiiitwini abbnt 100® R The puke is rapid in proportion td 1^0 
most frequent range being from ^OLto 110.' Cardiac changes 
a small proportion of cases. QUndmat enlargement is common 
general or especially mailed in the glands related to the affected jointed 
' ephen is enlarged in some cases, the frequency being greater in tfie ybtu3^ejr 
^ patients. Subcutaneous nodules occur in a few cases and are sometimes' 
der. The blood often shows a slight anaemia, not as marked as might be 
pected from the appearance of the patients. There is rarely much increase in 
the leucocytes and the differential count shows no peculiarity. The 
does not show any change of moment. Tj^ie shin sometimes shows irreg^ar 
areas of yellow piginontatiou, especially on the face and arms. It may he^e 
a glossy appearance over the affected joints. Profuse sweating of the hai^s 
and feet is common. The reflexes are usually increased in acute cases aridfa 
return to normal is of good significance. They are sometimes absent. Musiili- 
lar atrophy is common and sometimes advances very rapidly. It is most 
marked in the hands. Twitching of the muscles is hot Uncommon. 

In some patients the bony atrophy is very mark^. This is most common 
in females. In these disorganization of the joints hews and the^artilage 
rapidly disappears. These cases usually progress rapidly downward. This 
atrophy is to be distinguished from that due to disuse. 

Course. — General Progressive Form.— This occurs in two varieties, adlute 
and chronic. The acute form may resemble, at its outset, rheumatic fever. 
There is involvement of many joints; swelling, particularly of the syftovial 


sheaths and bursae, but not often redness; there is moderate fever which is 
often persistent and may be from 99® to 100® F. for weeks. This pulse rate 
is usually high in proportion to the fever. In this form there may be repeated 
acute attacks, perhaps at intervals of years, or there may be repeated attache 
in various joints. These usually leave definite changes, which .piay be slight 
at first, but tend to increase with subsequent attacks. Acute cases occur 
at the menopause. Some eases progress very rapidly; they Iqpe li^ht and 
strength; atrophy and arthritic deformity are marked; and th^;^aiiggest a 
progressive septic process without suppuration. ^ . 

The chronic form is more common, although many have ah acu1%;|iti^ at 
some time, especially at the onset. The first sympto^* are pain on.|^i^cment 
and slight swelling, which may be in the joint itseH Oir peri-arti^ar. In 
some cases the effusion is marked, in others slight. T01ocal cbnmtiohs vary 
greatly, and periods of improvement alternate with remisskm^ At first only 
one or two joints are affected; gradually others are involved*^^d in e^Areme 
cases e^iery joint in the body is affected. Pain is a variable syn^tom. Smne , ‘ 
cases proceed to the most extreme deformity without sev^jpe j)ain; in others 
suffering is very great, particularly at night and duringHxaoerbations of; the 
disease. There are cases in which pain of an agonizing character is jslmpst' 
constant, quite apart from acute disturbances. Pain has ah important inflq- 
ence in the production of deformity, as it hinders movement and the joints are’ ) 


kept in the position of greatest ease. ; , r 

Gradually the shape of the joints is altered, partly by thickening . 
the capsule and surrounding tissues, perhaps by osteophytes, and often . 
^ muscular contraction. Crepitus may be felt in the affected joint. Ultim^py 
the joints may become immobile, not by a true bony ankylosis, 
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'Utiay be by l^ie osteophytes which form atwnd the articular surfaces, but more 
b^tea from adl^ioas and peri-articular^ickening. There is often an acute 
atrophy of the muscles and atrophy f r^ disuse supervenes, so that contractures 
tend to flex the thigh upon the abdomen and the leg upon the thigh. Numb- 
ness, tingling, pigmentation or glossiness of the skin, and onychia may be 
present. In extreme cases the patient is helpless, and lies with the legs drawn • 
up and the arms fixed. Fortunately, it often happens in these severe eases 
that the joints of the hand are not so much affected, and the patient may be 
able to knit or write, though unable to walk. In many cases, after involving 
two or three joints, the disease^ becomes arrested. A majority of the patients 
finally reach a quiescent stage, in which they are free from pain and enjoy fair 
health, suffering only from the inconvenience and crippling. Coincident af- 
fections are not uncommon. A small percentage show cardiac lesions, and 
the pulse rate is usually higher than normal. 

Diagnosis. — The cases with an acute onset may be difficult to distin^ish 
from rheunaiic fever. The affected joints are rarely as tender as iii rheu- 
matic fever, and the smaller joints arc more often involved. The presence of 
thickening in a joint, rapid muscular atrophy, a relatively high pulse rate 
in relation to the fever (in the absence of endocarditis), and the absence of 
response to salicylate medication speak against rheumatic fever. The diagnosis 
from gonorrhwal arthritis may be difficult, but in this the small joints are usu- 
ally not attacked so often, and after an onset with polyarthritis the majority 
of the affected joints clear, leaving one joint particularly involved. This 
rarely occurs in arthritis deformans. A careful search for gonoeocri is a great 
aid. In the chronic stage there may be diflieulty in distinguishing this dis- 
ease from gout. This is particularly marked in either disease without marked 
joint changes. The study of tlie skiagraphs is helpful and marked peri-artie- 
ular changes speak for arthritis deformans. The finding of tophi or the 
estimation of ihe uric acid content of the blood may give the diagnosis of gout. 
It is important to distinguish sub-delioid bursitis from the moii-articular form 
in the shoulder ; the X-ray study is a great aid, as also in the recognition of 
disease of the sacro-iliac joint, tuberculosis of the hip-joini and spondylitis. 
Special importance attaches to the diagnosis of the spinal forms. There is no 
diflicmlty in the case of general involvement, but with local changes in the 
lower spine it is not so easy. Pain on and restriction of movement are im- 
’portant; fhe patient is careful to limit any motion of the spine. The root 
pains may be mistaken for evidence of visceral disease. Tuberculosis of the 
spine rarely oftets any difficulty, especially with skiagrams. 

Prognosis,-— The agc', general circumsiances, character of the patient, the 
extent of arthritis, and the variety are all important. The outlook is not as 
dark as is usually described. If the source of infection can be found early 
and properly treated the ])rognosis is encouraging. In many patients the dis- 
.ease runs a certain course, and, if they can be brought through it with a mini- 
mum of damage, the ultimate outlook is good. In the form with peri-articular 
changes predominating, early diagnosis, treatment of the point of infection, 
4|the preservation of good nutrition, and a patient who is willing to fight are 
m encouraging factors. The outlook in the cases with the acute attacks is 
‘ bettor than in those with a more chronic progressive course.^ Papid* 

i;^iisotilar atrophy is of grave import. Cases in women beginning about the 
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menopaiise should always have a grave prognosis. Rapid advant^ment 
joint changes is serious. In the form in children the outlook is not 
but some recover entirely. The grotip with marked hypertrophic changes 
(osteo-arthritis) usually do well. Herberden^s nodes are permanent, but in 
the larger joints it is rare for the condition to advance to absolute crippling, 
• although there may be considerable interference with function. Spondylitis 
rarely advances to complete immobility of the whole spine. The outlook is 
good in the local cases, but depends somewhat on the occupation and possi- 
bility of trauma. The general condition is of importance and in those ^th 
marked nervous features the prognosis is not good. 

. Treatment. — Much depends on proper management and the pessimistic 
attitude is not justified. Too much stress can not be placed on the need of 
early diagnosis; the disease is often regarded as ‘^rheumatic” and the treat- 
ment directed to this (especially restriction of diet and the giving of salicylates 
for long periods) is usually harmful. 

Source of Infection. — Every effort should be made to find any such and 
prompt treatment carried out. Infection of the teeth and tonsils has always 
to be excluded. The possibility of infection of the bile passages Wiould be 
considered. Whenever possible an autogenous vaccine should be prepared and 
used if the removal of the focus is not enough. Serums have not been of 
benefit in our experience. 

General Measures. — The patient should be kept out of doors as much 
as possible and every effort made to improve the general health. The diet 
should be the most nourishing possible. The mistake of cutting down the 
proteins is often made. Regard must be had to the digestion, and it is more 
often the carbohydrates which should be reduced. Water should be freely 
given, as elimination is important. The bowels should be kept open, and for 
this the salines are useful. It is important to see that the patients are warmly 
clad in cold weather and guarded against chilling. Hydrotherapy is useful 
locally in the form of compresses, but the hot bath treatment, so often given, 
more frequently does harm than good, particularly in acute cases. Baths, 
when taken, should be of short duration. In more chronic cases bathing is 
sometimes of value. Massage is especially useful in thei. cafes ^th synovial 
and peri-articular changes, and in them passive, motion, should^^^sed early. 
Climate is of value in so far as patient is able to be oit of ;dOC^|p^ saved 
from rapid changes of temperature. . , • '' 

Medicinal. — There is no drug which essentially i&ifluen^|^ disease. 
The salicylates may aid in relieving pain, btit should; not be fib long 
periods? Iron, arsenic, and iodine are often useful. Iodine ml^^be given as 
the tincture in doses of five to ten drops. Potassium iodide,, is sometimes of 
value when given for a long period. Thyroid and thymus gland extracts given 
persistently are sometimes beneficial. For the pain it is necessary to give 
drugs, although local measures should be used as much as possible. There are 
many which are available. Acetyl-salicylic acid (gr. x, 0,6 gm.), guaiacol 
carbonate (gr. v, 0.3 gm.), antipyrine (gr. iii, 0.2 gm.), and sometimes codeine 
(gr. %, 0.03 gm.), are useful. Morphia should not be given on accotmt of the 
danger of a habit. 

Local. — (a) Use of the joints must be governed* by the condition. When 
the cartilage and bones are not involved^ passive motion and massage are 



later by active motioru Tbe patient should be taught simple ' 
eiercises. TSTien the cartilages and bones are involved, rest is usually advisa- 
ble for a time. Every effort should be made to avoid contracture and dis- 
placement, and in this the use of splints during the night is often valuable. 
Caution should be exercised in advising complete fixation. This is sometimes 
useful for short periods but may result in fixation and is usually not advisable. • 
(6) Comter^rritaiioiu This is usually an aid, and the cautery, blisters, mus- 
tard, and iodine may be used. It is usually better to use light counteHrrita- 
tibn frequently than severe at longer intervals, (c) Hypemmh, This may 
be active, and baking is a favorite method, but it should not be given for more 
than thirty minutes at a time. The temperature should be as high as 
the patient can stand, {d) Hydrotherapy. The persistent use of com- 
presses is often of value. They may be put on in the evening and left on all 
night. . 

Surgical Measures. — These are useful for the correction of deformities. 
In villous arthritis operation is usually indicated. In the group with marked 
hypertrophy of bone removal of the outgrowths may be helpful. 

SPErffAL Forms. — (a) Ileberdenfs nodes. Avoidence of irritation and in- 
jury is important, and in the case of pain the use of compresses is helpful. 
(b) Spondylitis. During the acute stages rest is egsential and should be 
secured by a plaster jacket or simple apparatus. In the milder forms firm 
strapping may give relief. Trauma should be avoided, (c) Knee-joint. An 
clastic support is useful and may save the joint from injur}^ 

Foreign Protein.— ^ his has proved useful in some cases, given intra- 
venously as proteose (1-2 c.c. of a 4 per cent, solution) or as typhoid vac- 
cine (75-150 millions). A sharp reaction is necessary if any benefit is to 
result. 

Arthritis Secondary to Acute Infection.—- While the majority of cases of 
arthritis are secondary to some infection, it is important to recognize various 
forms. (1) Those with a definite bacterial cause, such as gonorrhceal or 
tuberculous arthritis*, Thei^ usually have fairly well defined features. (2) 
Those secondary to^^'inf^ions of doubtful etiology, such as typhus fever or 
measles. some of these i^ arthritis is due to a secondary infection, but 
in othersjiil^j^eart to be due to the specific cause of the disease. (3) Ar- 
thritis tA infeetioi^^ in which there is no evidence of any organism 

in tlio are comparatively common aiid are difficult to designate. 

For severe and subsides rapidly, occurs 

with an ii^ck of tonsillitis. These have been termed ^Hoxic^^ or "^toxamic^’ 
arthritis. T&e term "infectious^’ arthritis, sometimes applied, is not* a satis- 
factory ond. The cases in this group usually clear without leaving permanent 
damage, but if long continued they may result in the changes included under 
the heading of arthritis deformans. 

•‘Chronic Shenmatiam.” — This term deserves mention because it is so 
commonly used, but its retention is not justified. There is no uniformity in its 
usage and it is applied without discrimination to all kinds of arthritis and 
frequently to conditions which have nothing to do with the joints. Painful 
conditions of the joints, muscles, fasciae, bones, and nerves are all termed 
"rheumatism.^^ Then^ is no disease entity to which the term can be applied, 
and it would be an advantage to give it up entirely. 



1168 , 


DISIASES OF THE LOCpMOTOB ^TEM * 

¥ 

n. XNTlAMlTTEirTHYB&ABTHKOSIB 

r 

} 

The condition was described by Perrin in lft45 and only about 80^$S6e 
have been reported. It is characterized by a remarkable periodic ^welling Df 
#one or several joints vi'itliout fever. The knee is usually involved, s(;nnetinias 
the hip and wrist joints. The intervals between attacks vary from 2 to 30 
days with an average of Vi days. The swelling may take place with great 
rapidity, and there may even be a sensation of \iater rushing into the jpint. 
There are usually pain and stilfness. The periods may be from ten to twelve 
days, a month or even three months. Many of the cases have beeh in women 
and sometimes with marked hysterical symptoms. While some cases are 6ec- 
oudary and represent a phase in the evolution of various articular lesions, 
there is a primary form characterized by a j)eriodu* swelling and nothing else, 
ft is sometimes the joint equivalent to Quincke’s redema and may be asso- 
ciati'd witli crvthoma, with angio-ncurotic oedema, and in one of Oarrod’s 
patients with cmumscribed a‘dema of the lips and eyelids. Some cases are 
due to anaphylaxis. A mother and daughter have been affected. The prog- 
nosis is not good; the attacks are apt to recur in spite of all treatment. 
Miller and Lewis obtained good results from the use of foreign protein (dead 
typhoid bacilli). 


i 


C. DISEASES OF THE BONES 

I. HYPERTBOPHIC PULMONARY 08TE0-ARTHR0PATHY 

Definition. — A symmetrical enlargement of the bones of the hands and 
feet, and of the distal ends of ihe long bones, occurring in association with 
certain (‘hronic diseases, jiarticularly affections of the lungs. 

Bamberger in ISSi) rejiorted a condition of abnormal thickening of the 
long bones in bronchie(*tasis, and the next year Marie described other cases 
and named the ('ondition. 

Etiology. — Clubbing of the fingers, or the Hippocratic fingers, represent 
a minor manifestation of this condition. Many varieties occur ; indeed, there is 
a monograph with sketches of some thirty or forty forms. It is met with 
perhaps most constantly in congenital disease of the heart, in tuberculosis 
and in 'other affections of the lungs, particularly bronchiectasft, in chronic 
jaundice, and in other chronic affections. In thoracic aneurism it may involve 
only the fingers of one hand. It usually comes on very slowly, but cases 
have been described of an acute appearance within a week or a fbrtnight. It 
may disappear. There is no bony alteration, but a fibrous thickening of the 
connective tissues with turges(*ence of the vessels. The condition is not easy 
to explain. The mechanical effect of congestion, the usual feature, explain® 
the heart and lung cases, but not those of congenital syphilis and diseases of 9! 
the liver. Others attribute it to a toxin. 

Marie’s syndrome is mot with: (1) In diseases of the lungs and 
as in 43 of 55 cases collected by Thayer, andi in 08 of Wynn’s 100 
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is tlie most eommon^ then pulmotoTy tabexctdoBia and empyema. 
|S) OtW affiect^ons, euch oa chtonic diairhoea, chronic jaundice^ nephritis, 
aSid Hiongenital syphilis. Marie regards^he process as resulting from the ab- 
Sbrpii6n oi to^cins causing a periostitis; others have regarded it as a low form 
of tateitOulous infection. The bones most frequently involved arc the lower 
ends'* of the radius and ulna and the metacarpals, more rarely the lower end^ 
of the homerus, and the loWcr ends of the tibia and fibula. 

Symj^toms. — ^The affection comes on gradually, unnoticed by the patient. 
InH>ther eases there is great sensitiveness of the ends of the long bones and 
of the fingers and toes. The fully developed condition is easily recognized. 
The hands are large, the terminal phalanges swollen, the nails large and much 
curved. Similar changes occur in the toes, and the feet look large, especially 
the toes and the malleoli. The bones of the fore-arms are diffusely thickened, 
particularly near the wrist, and the tibiae and the fibulae are greatly enlarged. 
Sometimes in advanced cases both ankles and knee-joints stand out promi- 
nently. The hypertrophy rarely affects the other long bones, though occa- 
sionally the extremities of the humerus and femur may be involved. The 
bones of J;he head are not attacked. Kyphosis may occur. 

Diagnosis. — There is rarely any difficulty, as the picture presented by the 
hands and feet dilFors from that in acromegaly, and in practically all cases 
it is a secondary condition. Treatment should be directed to the primary 
disease; otherwise it is symptomatic. 


n. OSTEITIS DEF0SMAN8 


. {Pagefs Disease) 


Definition. — A chronic affection of the bones characterized by enlargement 
of the head, dorso-i er> ieal kyphosis, enlargement of the chnieles, spreading of 
the base of th#thorax and an outward and forward bowing of the legs. 

The affection was described first by Sir James Paget, in 1877. 

Etiology. — The generalized form is a rare (lisease, only 2 cases occurring 
among 20,000 medical cases at the Johns Hopkins Hosj^ilal. The etiology is 
unknown. Mother and daughter have been affected. Home have regarded it 
as luetic, others as due to arteno-bclorosis, which is a constant lesion. It 
may possibly be due to perversion of some internal secretion. 

Pathology. — The skull, spine, and long bones are chiefly affected; those 
of the face, hgnds and leet are less involved. The skull may he as ^jiuch as 
three quarters of an inch in thickness, and its cireumfi‘renc*e is increased. In 
one of Paget’s cases it measured 71 cjn. The shafts of the long bones are 
greatly thickened and they may w^igh twice as much as a healthy bone of the 
same length. The femur is bent, the convexity forward ; the tibije may be huge 
and very rnucK bowed anteriorly. The bones of the upper extremities are 


less often involved, the spine shows a marked kyphosis, sometimes partial anky- 
; the pelvis is broadened. 

It 'JEJ ie process is a rarefying osteitis which gradually involves the centre 
^ ye bones. There is also new hone formation, both subperiosteal and myelo- 
the latter process gradually gains, and so the bones thicken. 
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Syi&ptoins^-^The disease begins, as a mle, in the sixth decad!(;»;:4^ie^h9^ 
with indefinite pains, but more frequently the patient notices fttst that.;& ; \ 
head begins to enlarge, so that he has to buy a larger hat. Then his feiendis ■ : 
notice that he is growing shorter, and that the legs are getting more hn^ mbie 
bowed. There is a painful variety with great soreness of the arms 
j which may be much worse at night. Headache, bronchitis and pigmeiitetion 
of the skin, have been noted. The reduction in stature is very remarkable ; 
one patient lost 13 inches in height. 

Diagnosis. — The disease is readily recognized. The face diflfers from 
acromegaly, in which it is ovoid or egg-shaped with the large end down, while 
in Paget’s disease the face is triangular with the base upward. In a few 
cases the disease may be limited to one or a few bones. There is a variety 
involving the tibiai and fibulae alone, and in some the femurs to a slight extept. 
These bones gradually enlarge, are bowed anteriorly and laterally, so that the 
only obvious features are a reduction in height with bowing of the legs. There 
is also a variety, sometimes known as tumor-forming osteitis deformans, in 
which the bones are much deformed with multiple hyperostosis and new 
growths. The relation of this to Paget’s disease is doubtful. 

Treatment. — With evidence of syphilis active treatment should be given. 
Otherwise symptomatic measures are indicated. 


m. LEONTIASIS PSSXA 


In this disease there is hyperostosis of the bones of the cranium, and some- 
times those of the face. The description is largely based upon the skulls in 
museums, but Allen 8tarr reported an instance in a woman, who presented a 
slowly progressing increase in the size of the head, face, and neck, the hard 
and soft tissues both being affected. He applied the term megalocephaly to 
the condition. Putnam states that the disease begins in early often as a 
result of injury. There may be osteophytic growths from the ^ter or inner 
tables, which in the latter situation may give the symptoms ofliftmor. 


IV. OSTEOGENESIS IMPEBFlli 


{Fragilitas Ossium, Osteopsathyrosis, LohsieiSi^s D^sase) 



Definition. — A prenatal and postnatal defective SicUvity of the osteoblasts, 
rendering the bones abnormally brittle. It is often hereditary, and is some- 
times associated with a peculiar shape of the head and blue Scierotics. 

History. — Lobstein described the disease as osteopsathyrosis in 1833, while 
Vrolik in 1849 described the prenatal idiopathic type as osteogenesis imper- 
fecta. Eeckinghausen and others thought thi conditions were not idenrical, 
but the general opinion now seems to be that they are the same,-^nd that 
idiopathic fragilitas ossium, whether prenatal or postnatal, is due to ^^eftient 
activity of the osteoblasts, whether in sub-periosteal .^-chondral 
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is known exoept the single factor of heredity which 
number of cases. Davenport and Conrad state that the 
if S^ic^ly direct and that tha factor determining the irregular bone 
forn^tion is a doniinaht one. The younger half of the family of an osteo- * 
pj^thj^otte parent will be affected, %ut if neither parent, though of affected 
stoclc, has shown the tendency, then the expectation is that none of tjie chil- 
drein will halve brittle bones.^^ Biotypes occur, in some families the femur 
only^ in some the humerus only is affected; and in some any pressure causes a 
break, while others show a much greater resistance. 

Symptoms. — In the prenatal cases tlie child is often premature and still- 
born, the extremities short and thick with many fractures in all stages of 
healing. The head 'may feel like a crepitant bag of bones. The character- 
istic bitemporal enlargement has been described by Cameron. In' the post- 
natal cases the onset is usually after infancy. While- the liability to fracture, 
as a rule, decreases with years, it may persist until the age of fifty. Slight 
blows m&f cause a fracture, of which a child may have a score or more before 
puberty. As a rule, they are painless and heal readily. 

Trmtment. — Care should be taken to avoid fractures and, if they occur, 
every effort made to prevent deformity. 

Blue Sclerotics. — Eddowes first described this remarkable condition which 
is mofe common in the inheritfi^ form. It may occur in individuals of the 
family who liave never Vd It is not due to any color in the 

sclera itself but to increaiteil ttan^parency, possibly depending upon the absence 
of lime salts in the connective tissue. 



V. OSTEOMALACIA 


, (MoMitm Ossium) 


This dise^||s pain, muscular weakness, and softness of 

the hones, du|^m in fractures and deformity. The 

great majorii^^^l^. in women; repeated pregnancies may play a 
part. A Infection may have an influence. 

Disturbance perhaps of the ovary, may be responsible. 

The onset is wl®^;3between the age of twenty and thirty. The bones are 
soft and show bdi[;b and new formation. The earliest symptom 

is pain, especially in' the back, and sacral regions, increased by movement. 
Weakness is marked and there may be stiffness with c^ont^aclu^es. The gait , 
may be uncertain, sometimes spastic. The bony deformity is usually first 
in the spine or pelvis. Later there is marked deformity with fractures, callus 
formation and muscular wasting. The course is usually over some years and 
death may result from exhaustion^ a terminal infection. The early diagnosis 
is dirtkjult '^nd may only be made when deformities appear. The X-rays are 
©f yalw^. pU f wfmsnf, phosphorus in oil should be given (gr. 1/30-1/12, 
Th^i^oval of the ovaries has been useful in some oases, 
should be iriven. 
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VI ,A€IH<tNDBOFLASU 

{Chrondrodysirophia Fetalisi) 

Definition. — A dystrophy of the epiphyseal cartilages Sue to 
tissue invasion from the periosteum, in eoiisequetice of which the epi^yses 
and diaphyscs are prematurely uuited and there is failure of the normal gvowth 
of the long bones. In consequence the subjects become dwarfs with nomal 
heads and trunks, but short, stumpy extremities. / 

Description. — Aehondroplasic dwarfs are easily recognized. They are^iwell 
nourished and strong, and of average intelligence. Their height varies from 
3 to 4 feet ; the head and trunk are of about normal size, but the extremities 
are very short, the fingers, when the arms are at the sides, reaching little 
below tlie crest of the ilium. The important point is that in the shortm^s of 
the limbs it is the proxiriial segments which are specially involved, the humerus 
and femur being even shorter than the ulna and tibia (rhizomelia) . The limbs 
are considerably bent, but this is more an exaggeration of normalffeurves and 
abnormalities in the joints than pathological curves. The features of rickets 
are absent. The hand is short, and has a trident shape, since the fingers, 
which are of almost equal length, often diverge somewliat. The root of the 
nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulip are short, th6 fibulae 
longer than the tibias, and the pelvis is contracted; hence, the number of these 
cases reported by obstetricians. Heredity plays some part. 

Pathology. — Anaiomically it is a dystrophy of Iho epiphyseal cartilages, 
the cells of whieli are irregularly scattered, and the ground substances in- 
vaded by connective tissues Irom the periosteum, which sends in bands of 
tissues across the end of the diaphysis. The development of the bones with 
a membranous matrix s(*ems normal. » 

Virchow described the disease as fetal cretinism, others as fetal rickets. 

Of late naturally its origin has been associated with disturbance of the pituti- 
tary function, or of its hormonic relations. On the other hand, Jansen of 
Leyden (1912) brings forward evidence to show that it results from a disturb- 
ance of the direct and indirect amniotic pressure, and brings it into relation- * 
ship with a number of other fetal malformations. He states that the ana- 
tomical evidence is against changes in the sella turcica. But it is am argument 
in fqvor of some associated disturbance of the pituitary gland that achondro- 
plasics often show precocious sexual development ’ 

Vn. HEREDITARY DEFORMIH(^ OHONDROD78PIJ18U 

{MuliipU Cartilaginous Exostoses) ♦ 

The disease is characterized by the occurrence of multiple, usually syui- 
metrical, cartilaginous or osteo-cartilingous growths, generally benign, which 
result from proliferation and ossification of bone-forming cartilage, and cause 
bony deformities. The disease is hereditary in many instances J in one 



126 <^s in font gonetfttfniWg. The American cases httve heen 
^ SB^nfried, vho fonnd m^es were more ofiep affected 
• ‘t% changes begin in infancy or early childhood, increase with 

dW^mVnwth and cease about the age nf 22 years. The height is often 
normri. There are ‘irregular juxta-epiphyseal hyperostoses” most 
maij^eOt the bi^s, knees, ankles, shoulders and wrists! There is often knock- * 
knee and pee valgus, and the ulna may be relatively shortened. There may 
be syinptoms due to pressure of the exostoses on nerves or vessels. Removal of 
the exostoses is indicated ii they cause troublesome symptoms. 

% ‘ * 

Vm. OXYCEPHALY 

Definition. — A' cranial delormiiy associated with exophthalmos and im- 
pairment of vision. 

’Desoiiption. — The condition, known as iotoer OT-sfeeflehead, is character- 
ized by great height of the forehead, sloping to a pointed vertex, with feebly 
marked Ifipra-orbital rjdge», and the hairy scalp may be raised above the nor- 
mal level, looking as if perched on the top of a comb. The intelligence is 
unimpaired. The condition is usually present at birth, though in some in- 
stances it develops from the second to the sixth year. As this curious growth 
of the head proceeds, headache may be present, ^ophthalmos develops, and 
the vilion becomes impaired, due to progressive optic atrophy. Smell is often 
completely lost. The deformity appears to be due to premature synostosis 
of certain sutures, notably the sagittal and coronal. As a result of the pre- 
mature union of these two sutures the growth of the vault of the skull is 
restricted in both its antero-posterior and transverse diameters, and to accom- 
modate the increasing bulk of the brain s compensatory increase in height 
takes place. Eventually the anterior fontantlle closes, but there is reason to 
think that thi% occurs at a later date than the normal, and its former site is 
marked by a slight protuberance with thinning of the bone. (Morley Fletcher, 
Quarterly Jour. Med., 1 V., ISlll.) 

The optic neuritis and atrophy are the result of pressure exerted by the 
growing brain and may be compared to that of cerebral tumor. As yet wc 
do not know the cause of this premature synostosis. Rickets and syphilis are 
not responsible. The condition is one for which a decompression operation 
with ventricular puncture is indicated. 


IX. HEREDITARY OLEZDOOBANIAL DYSOSTOSIS 

This is a familial and hereditary disease in which the skull is large and 
^ the fontauelles and sutures close late. There may be enlargement of the large 
fontanelle. > There are prominent cranial bosses. The clavicles are defective, 
the acromial end usually being absent. There may be pseudo-arthrosis or 
absence of a part or the whole of the clavicles. The mobility of the shoulders 
is iUcKased and they can be made to meet under the chin. Many of the pa- 
tients shoilr genu valgum, hereditaiy and familial, transferred through either 
peieut. 
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Abdomei:^, af^ute, 614, 

Abdominal arterio-sclerosis, symptoms 
of, 861. 

Abdominal ffrowths, pigmrtitation in, 
differentiated from Addison’s dis- 
use, 884. 

Abscess of brain, 1044-1040 {see also 
Eneepbalitis, suppurative) ; gan- 
ikgrene of lung and, ^61 ; in measles, 
844. 

Abscess of liver, 686-588 ; diagnqsis of, 
687; embolic, 685-586; enlargement 
of livei>in, 686; etiology of, 685, for- 
eign bodies and, 580; inflammation 
of bile passages causing, 685; inter- 
mil tent fever, associate with gall- 
stones differentiated from, 588; large 
solitary, symptoms of, 586; malarial 
fevar differentiated from, 687 ; mor- 
bid anatomy of, 586; parasites and, 
- 686; perforation differentiated from, 
688; perforation of lung and, 587; 
pya»mic, 586, 586; pya^mic, sympton ^ 
* of, 587 ; suppurative cholangitis, 585, 
586; suppurative pylephlebitis, 585, 
686 ; 8Ui»purativc pyleiihlebitis, symp- 
toms of, 687; symptoms of, 686; 
syphilis of |he liver differentiated 
from, 688; traumatism a cause of, 
585; treatment of, 588; tropical, 685, 
586 

Abscess of lung, 662-663; in lobar pneu- 
monia, 95. 

Absees^ of mediastinum 686« 

Abscess, perinephri 
geal, 463, 

Abscessas, in vUi 
of, pyuria in, 



; netro-pharyn- 
I, rupture 


AcanthocK'phaK, 

Aoefefloiy spasm, lOTO* 

Acholuric hiemolytic jaundice, spleno- 
p me^aly in, 914. 
f Afehondroplasia, 1172. 

Af^lig gastrica, 509. 

4'A(idosi^ *449-451; appclldi<^it^8 differ- 
from, 533; seatheeia in, 450; 
d^ition of, 449; diabetes mellitus 
,**6)^, 45J; diagnosis of, 451; jjn chil- 
idren, 41^4 in chronic enterocolitis in 
525 ; in chroniu interstitial 
724* in diarrhmal diseases 
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in children, treatment of, 527; in- 
fectious diseases and, 451 ; occur- 
rence of, 450; pregnancy and, 460; 
prognosis of, 451; renal and cardio- 
^ renal disease in, 451; starvation in, 
450; treatment of, 451; ursemia and, 
706. 

Acne, in small-pox, 830. 

Acrodynia, 1149. 

Acromegaly, 906 ; bone changes in, 906 ; 
definition of, 906 ; diagnosis of, 907 ; 
etiology of, 906 ; glycosuria in, 907 ; 
hypertrophy, general, in, 907 ; pathol- 
ogy of, 906; regional symptoms of, 
907 ; symptoms due to the perversion 
of the internal secretion in, 
907 ; symptoms of, 907 ; thyroid 
disturbance in, 907; treatment of, 
907. 

Actinomyces bovis, 233. 

Actinomycosis, 233-235; cerebral, 234; 
clinical forms of, 233; cutaneous, 
234; diagnosis of, 234; etiology of, 
233; mode of infection in, 233; mor- 
l>id anatomy of, 233; of digestive 
tract, 233; j ilmonary, 234; treat- 
ment of, 235. 

Addisonian ansemia, 747. {See Per- 
nicious ansemia.) 

Addison’s disease, 882-885 ; adrenal 
therapy in, 885; asthenia in, 883; 
definition of, 882; diagnosis of, 884; 
etiology of, 882 ; gastro-intestinal 
symptoms in, 883; morbid anatomy 
of, 882; pigmentation of skin in, 
883 ; prognosis of, 884 ; symptoms of, 
883; termination in, 884; treatment 
of, 884. 

Adductor muscles of, paralysis of, bi- 
lateral, 1076; unilateral, 1077. 

Adenie, 759. • 

Adenitis, in rubella, 346; in scarlet 
fever, 77 ; in syphilis, 27.1 

Adenitis, tuberculous, 176; ce^ieal, 
177; characteristics of, 176; etiology 
of, 176; ^neralized, 177; local, 177; 
mesenteric, 179 ; tracheo-bronchial, 
178. 

Adeno-lipomatosis, 447. 

Adenoids, 466-469; aprosexia in, 467; 
barrel chest in, 467; dia^osis of, 
468; dullness in, 467; etiology of, 
465 ; fetor of breath in, 467 ; funnel 
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chest ih, 467 ; heaving in, 467 ; mor- 
bid anatomy of, 465; mouth breathz 
ing in, 466; pigeon or chicken breast 
in, 467 ; shape of chest in, 466 ; treat- 
ment of, 466; voice in, 467. 

Adenoma, &e liver, 589 ; stomach, 
601. 


Adenomatous goitre, 896. 

Adherent pericardium, 780; Flint mur- 
mur in, 838; mitral insufficiency and, 
884. 

Adiadokocinesis, 1006. 

Adiposis dolorosa, 447. 

Adrenal cortex, 886; new growth of, 
738. 

Adrenal glands, and chromaffin system, 
diseases of, 881 ; in diabetes mellitus, 
influence of, 431 ; sarcoma of, 739 ; 
hyper- and hypo-function of, 885; 
inbuffioieiicy, hypo-tension in, 865; 
tumors of, 886; tumors of, renal 
tumors differentiated from, 739. 

Adrenaline. (See Epinephrine.) 

AdrenalitJs, acute hemorrhagic, 886. 

^gophony, 668. 

Aorophagia, 506. 

JUstivo-autumnal fever, course of, 552; 
plasmodium of, 246. 

Affections of blood-vessels, 1012-1036; 
anspmia, 1014; aneurism of cere- 
bral arteries, 1031 ; arterio-sclero- 
sis, 1012-1014; cerebral hiemor- 
rhage, 1016; cerebral palsies of chil- 
dren, 1033; embolism of cerebral 
arteries, 1026; hyperemia, 1014; 
cedema of brain, 1015; thrombosis 
of cerebral arteries, 1026 ; throm- 
bosis of cerebral sinuses and veins, 
1032. 


Afferent nervous system, diseases of, 
935 et seq. 

Ageusia, 1075; cerebri, 1034. 

Agoraphobia, 1135. 

Agranulocytic angina, 462. 

Ahoria, 610. 

Air hum, 1152. 

Albumi,auria, 697; cyclic, 697; defini- 
tion of, 697 ; febrile, 698 ; functional, 
697 ; hsemic changes and, 698 ; heredi- 
tary familial, 698; in diabetes mel- 
litus, 436; in nervous disorders, 698; 
in purpura, 764; in scarlet fever, 75; 
in small-pox, 330; in typhoid fever, 
26; of adolescence, 697; orthostatic, 
697; prognosis of, 699; with lesions 
of the urinary organs, 698; without 
coarse renal lesions, 697. 

Albuminuric retinitis, 1057. 

Albumosuria, 699; myelopathic, 697. 

Alcoholic cirrhosis of the liver, 678; 
splenomegaly in, 914. 


Alcdbudic neuritis, 1061. ’ i * ^ j 

Alcoholism, 387-^91; acute^ 9S7; 
diagnosis of, 387; 
of, 390; chronic, 387 ; chtOAio^ 
tive system in, 388; chronic, 
due to, 1107; chronic, heart and 
arteries in, 389; chdbnic, kidn^S in» 
389; chronic, nervous system in^ 887 ; 
chronic, treatment of, 390; delmum 
tremens in, diagnosis of,^ 390; de^ 
lirium tremens in, prognosis of, 390; 
delirium ^tremens in, symptoms 
389; delirium tremens in, treatment 
of, 390-39 J; lobar pneumonia and, 

82 ; methyl or wood alcohol poisoning, 
391 ; pneumonia in, 97 ; treatment of, 
390; ur89mic coma differentiated 
from coma of, 710. 

Alkalosis, 451-452. 

Alkaptonuria, 705; melanuria in, 704. 

Aleppo boil, 261. 

Alopecia, in influenza, 124 ;Mn small- 
pox, 330. 

Alternation of the heart, 800. 

Altitude sickness, 382. 

Alzheimer’s disease, 1014. 

Amaurosis, hysterical, 1007; toxic, 
1057. 

Amaurotic family idiocy, 962-963. 

Amblyopia, tobacco, 1057. 

Amcebiasis, 238-243; acute form of, 
241; amoeba, etiological factor in, 
239; carriers of, treatment of, 243; 
chronic form of, 241; complications 
and sequelae of, 242; definition of, 
238; diagnosis of, 242; distribution 
of, 238; intestinal keemorrhage in, 
242; intestinal lesions in, 240; liver 
abscess in, 242; liver lesions in, 240; 
lung lesions in, 241; mild form of, 
241 ; morbid anatomy of, 240; perfo- 
ration of the intestines in, 242; 
peritonitis in, 242; prognosis of, 243; 
symptoms of, 241 ; treatment of, 243 ; 
urinary, 242. ^ 

Ainmbic dysentery, 238 (see Am^ 
biasis) ; differentiated from bacil- 
lary, 134. 

Amoebic hepatitis, 238. (See Amce* 
biasis.) 

Amyloid degeneration in syphilis, 274. 

Amyloid kidney, 717. ^ 

Amyloid liver, 592. . ** 

Amyotonia congenita, 1159-1160. 

Amyotrophic lateral sclerosis, 948. 

Amyotrophic spastic paralysis, 950. * ' 

Aniemia, 742-768; df^ition of, 742*, 
in pulmopary chronic ulcerative 
tuberculosis, 192; Addiaopian (see 
PemieiovB amemig); aplastic, 751$ 
cerebral, 74S|, 1015; cerebnU^ hy^ 
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" 1096 ; from arterial 
general, 742; hypoten- 
* &n 1991 , 864 ; in acute nephritis, treat- 
ment of» ^ cancer of the stom- 
ach, 497; in chtonic parenchymatous 
nephritis, 719; in primary spleno- 
megaly, 918; local, 742-753; lym- 
phatica, 769; of miners, 311-814; of 
' nervous system, 742; of spinal cord, 
9 ^; pernicious, 747-753 (see Per- 
nicious anaemia); p 08 t-t;!^hoid, 17; 
primary or essential, 745-763; pro- 
found hiemorrhage of the stomach in, 
603; profound, albuminuria in, 698; 
pseudo-, 742; retinitis in, 1057; sec- 
ondary, acute, 743'; secondary acute, 
etiology of, 743; secondary acute, 
haemorrhages cause of, 743; sec6ud- 
ary acute, symptoms of, 743; sec- 
ondary .chronic, 743-745 ; secondary 
chronic, diagnosis of, 744; so(*ondary 
chronic, h«emorrhage cause of, 744; 
secondary chronic, inanition cause of, 
743; secoudary chronic, infections 
cause of, 743; second chronic, intoxi- 
cations cause of, 744 ; secondary 
chronic, symptoms of, 741 ; secondary 
chronic, treatment of, 744. 
Anapsthesia paralysis, 1053. 

Ansestlicsia, pneumonia and, 99. 
Anaphylaxis, 70, 406; in bronchial 
asthma, 631 ; in tuberculosis, 163. 
Anchmeromyia luteola, 323. 
Ancylostoma duodenal e, 311, 

Aneurism, 86'^880; acute infections 
a cause of, 868; age and, 867; aor- 
titis differentiated from, 867; arter- 
io-venous, 867, 879; classitication of, 
867; definition of, 867; determining 
causes of, 868 ; dis8e<*ting, 877 ;dia&ect- 
ing, healed, 878; dissecting, occur- 
rence of, 877 ; dissecting, rupture of 
the aorta in, 877; embolism a cause 
of, 868; etiology of, 867; external 
erosion a cause of, 868; external in- 
jury a cau4e of, 868; false, 867; 
forma of, 860 ; history of, 867 ; hoarse- 
ness in, 621; in tabes dorsalis, 941; 
morbid anatomy of, 860; mycotic, 
879; occupation and, S68; of the 
aorta, 869-878; of abdominal aorta, 
876-877;* of abdominal aorta tumors 
differentiated from, 876; of branches 
of abdominal aorta, 878-879; of cere- 
bral arteries, 1031-1032; of coeliac 
axis, 878; of hepatic artery, 878; of 
pulmonary artery, 878 j of renal 
artery, 678; of splenic artery, 878; 
subeJaviau artery due to cervical 


rib» 1085; of superior ' meseaterio 
ari^, ^8; of thoracic aorta (aae 

• Aneujism of thoracic aorta); para- 
sitic, 868 ; predisposing causes of, 
867; pulmonary, hmoplysis in, 644; 
race and locality and, 1 ^; sex and, 
867; single or nHiltipia,% 68 ; special * 
forms of, 867; strain a cause of, 868 ; 
syphilis a cause of, 868 ; “traction,'* 
868 ; true, 867; typhoid fever and, 
868 ; vessels affected in, 869. 

Aneurism of the thoracic aorta, 869- 
876; cough in, 870; curvature of 
spine and, 874; diagnosis of, 873; 
dilatation of arch differentiated from, 
874; dysphagia in, 871; dyspnoea in, 
871 ; “i^osc cough” in, 871 ; hcemor- 
rhago in, 873; heart symptoms in, 
871; of the ascending arch, 809 ; pain 
in, 870; of the descending portion of 
the arch, 870; of the descending 
thoracic aorta, 870; of the sinuses 
of Valsalva, 869; of the transverse 
arch, 869 ; paroxysmal cough in, 871 ; 
physical signs 4 of, 871; prognosis of, 
874;’pulpating pleurisy differentiated 
from, 874; pulsation, simple dynamic, 
differentiated from, 873; pupil signs 
in, 873; solid tumors and, 874; sur- 
gical measures in, 876; symptoms of, 
870; throbbing of arch of aorta dif- 
fcjcntiatcd from, 873; tracheal tug- 
ging in, 872; treatment of, 874; 
venous compression in, 873; X-ray 
in, 873. 

Angina abdominalis, 854; agranu- 
locytic, 462; Liidovici, 463; mem- 
branous, ill infectious diseases, 58; 
non-membranous. Bacillus diphtherim 
in, 57 ; simplex, 461 ; Vincent's, 462. 

Angina pectoris, 850-856; abdominalis, 
853; age and, 850; angor animi in, 
853; aortitis in, 851; aortitis, pain 
of, differentiated from, 854, 865, 867 ; 
cardio-vascular disease a cause of, 
851; cause of attack of, 852; cerebral 
features in, 854; chronic form of, 
853 ; coronary artery disease Ih, 861 ; 
death in, 855; definition of, 850; 
diagnosis of, 854; dolor pectoris in, 
853; etiology of, 850; extra-pectoral 
featurc‘8 in, 853; hereditary and, 861; 
history of, 850; imitative features of, 
851 ; in aortic insufficiency, 828 ; 
major, 853; mild form of, 852; mild- 
est form of, 852; minor, 852; myo- 
cardinal failure and, 852; occupation 
and, 850; pain of aortitis differen- 
tiated from, 864, 865, 867; patho- 
genesis of, 861; pathology of, 851; 
phenomena of attack, 853; pro^osis 
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irof, 854; pulmonary features in, 864; 
pulmonary oedema in, 642 ;« race an4 
860; severe form of, 853; sex and, 
860; status anginosus in, 853; sur- 
gical treatment in, 855 ; symptoms of, 
852; treatment of, 855. 

Angiocholitis, acute, 566-667; chronic, 
665-566. 

Angioma of the liver, 690. 
Angio-neurotic hydrocephalus, 
Angio-neurotic oedema, 042, 1147-1148. 
Angiopathic paralysis, 1053. 
^^Angioplastic infantilism,’ 909, 
Anguillula aceti, 31 8. 

Angiullula intestinalis, 318. 
Ankylostomiasis, 311-314. (See also 
Uncinariasis.) 

Anorexia nervosa, 511. 

Anosmia, 10.56. 

Anoxa?mia, 382. 

Anihomyia canicularis, 322. 

Anthracosis, 661 ; tuberculosis and, 653. 
Anthrax, 161-154; BarUlus anthracu, 
causative organism of, 151; definition 
of, 151; etiology of. 151; external. 
151-152; in animals, 151; in man, 
151; internal, 152; intestinal form 
of, 162; malignant oedema in, 152; 
malignant pustule in, 151-152; prog- 
nosis of, 163; prophylaxis of, 153; 
pulmonary, 163; symptoms of, 161; 
treatment of, 153. 

Anthropophobia, 1136. 
Anti-mcningococcus serum, 119. 
Anti-pneumococcus serum, 104. 
Anti-totnnic serum, 146-148. 

Antitoxin, diphtheria. (See Diph- 
theria anti-toxin.) 

Anuria, 693-694. 

Aorta, aneurism of, 869-878 (see 
Aneurism of the aorta); dilatating, 
aortic stenosis differentiated from, 
832; dilatation of, differentiated 
from aneurism, 874; displacement of 
aortitis differentiated from, 867; 
simple dynamic pulsation of, differ- 
entiated from aneurism, 873; throb- 
bing, *1137. 

Aortic insufficiency, 826-831 ; angina 
pectoris in, 828; aortic stenosis dif- 
ferentiated from, 832; arteries in, 
829; arterio-sclerosis cause of, 826; 
capillary pulse in, 830; collapsing or 
Corrigan jndse in, S30; conipcnsatcd, 
830; congenital malformation cause 
of, 826 ; coronary artery stenosis and, 
827; dilatation and, 827; dyspnoea 
in, 828; effects of, 827; endocarditis 
cause of, 826; etiology of, 820; Flint 
murmur in, 829; hypertrophy and, 
827 ; mental symptoms in, 828 ; mor- 




bid anatomy of, 826; i 

829; oedema of the feet iisy 888; 
in, 828; physical signs in. BS8; 
nosis of, 842; pulse in, 899; 
tation of blood in, 827; relative in* 
sufficiency cause of> 826; rupture of 
a segment cause 6f, 826; suddeu 
death in, 828; symptoms of, 828 j 
syphilis cause of, 826; throbbing of 
arch of aorta in, diflFerentiated from 
aneurism, 87»3. 

Aortic orifice, congenital lesions of, 848. 
Aortic stenosis, 831-838; aortic insuffi- 
ciency differentiated from, 832; diag- 
nosis of, 832 ; dilatation of the aorta 
differentiated from, 832; etiology of, 
831; morbid anatomy of, 831; mur- 
murs in, 832 ; physical signs in, 832 ; 
pulse in, 832; relative stenosis in, 
831 ; symptoms of, 831 ; thrill at base 
of heart in, 832; prognosis of, 842. 
Aortitis, 865-867; acute, 866 , -•aneurism 
differentiated from, 867 ; angina p^- 
toris and, 851 ; angina pectoris dif- 
ferentiated from pain of, 854, 865, 
867; arterio-sclerosis and, 866; blood 
pressure in, 866; displacement of 
aorta differentiated from, SCfT; in 
rheumatic fever, 362; pain in, dif- 
ferentiated from angina pectoris, 
854, 865, 867; syphilitic, 865, 866; 
syphilitic, 285. 

Aphasia, 1007-1012; auditojy, 1010; 
auditory speech centre ih, 1008 ; 
cerebri, 1034; genefal honaiderations 
of, 1007; in typhoid fever, 25; 
medico-legal aspects 
1011; motor speech 
1009; pre^osis of, 
tion in, 1012; S9 
visual, 1011; visual 
1009. 

Aphonia> hysWriu 
Aphthous y 
Aphtho((}S fifltemT* ' 

Aphrtic aH»TOL^ .. 

Abpl^c itreto, 1012.^ 

Ipuiiipantp, 1018. 

Appeudicitis, 528-534; abscess forma- 
non in, local, 631; acidosis acetone 
differentiated from, 588; acute pye- 
litis differentiated from, 583; age 
and, 528; B. coli in, 528 {.bacteriol- 
ogy of, 528; catarrhalis acuta, 628; 
catarrhalis chronica, 529; chronic, 
532; "chronic, diagnosis of, 638; 
chronic, treatment of, 534; diamosis 
of, 6^3; etiology of, 528 ; fcecal con- 
cretions in, 529; feveir in, 529; for- 
eign bodies in, 529; gastro-intestinal 
disturbance iln, 580; leucocgrtosis In, 



.2 ; motor, 
in, 1008- 
re-educa- 
l, 1011; 
<centre in. 

% 
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IW); local sigas in, 880; lymphoid 
lOir^pinplacia in« 680; obliteration of 
the liimen, 589; occarrence of, 628; 
ipfp^eLtio/k in, 684; pain in, 629; peri- 
appendicitis acuta, 629; peritonitis 
in, general, 681; pregnancy and, 534; 
prognosis of, <<684; purulenta necro- 
tica* 629; recovery in, 681; remote 
effects in, 682; sex and, 528; Strepto- 
coccus ppogenes in, 628; symptoms 
of, 529; treatment of, 534; typhoid 
fever differentiated from, 533 ; 
urinary system in, 631; varieties of, 
628. 

Appendicular peritonitis, 608. 

Arachidio bronchitis, 640. 

Arachnida, parasitic, 319. 

Argyll-Bobertson pupil in tabes dor- 
salis, 938, 942. 

Argyria, pigmentation in, differentiated 
from Addison’s disease, 884. 

Arsenical^ poisoning, 398-400; acute, 
398 ; arscnobenzol compounds in, 
398 ; ohronie, 399 ; paralysis in, 399 ; 
pigmentation in, differentiated from 
Addison’s disease, 8M; treatment of 
acute, 398 ; treatment of chronic, 400. 

Arsenobeuzol poisoning, 398. 

Arsphenamine, and neo-arsphenamine 
in treatment of syphilis, 288-289, 290; 
in pellagra, 409. 

Arsphenamine poisoning, 398. 

Arterial high tension, pulmonary, 
hsemoptysis in, 644. 

Arterial spasm, aniemia from, 742, 

Arteries, cerebral, aneurism of, 1031- 
1032; cerebral, embolism of, 1026; 
cerebral, t^mbosis of, 1026 ; mesen- 
teric, afiS^ons of, 661; syphilis of, 
284; of, 222. 

Arteries, of, 86ff-880 (see also 

under disease); acute arte- 
ritis, of blood pres- 
sure, 867*880; 

aortitis, 8W<tSfl7|v ail6rkH»dero6is, 
856 ; periatteritis ^l6dosa, 686. 

Arterio-capfllatjr wrosis,^ 861 . 

Arterio-selerdsis, 866*8M, 11912*11^4; 
abdominal, s^ptoms p£, 86l; age 
and, 867 ; aortic insufficiency due fo, 
826; arterio-capillary fibrosis and, 
858; as an involution process, 867; 

. blood pressure in, 868; cardiac 
symptoms in, 860; cerebral symp- 
toms in, 860; intestinal nephritis 
and, 721; convulsions in, 1013; cramp 
of muscles in, 861; definition of, 856; 
diagnosis of, 861 ; diffuse, 858; diffuse 
hypoplastic, 867, 868 , etiology of, 
866; imngrene of extremities in, 
861; high blood pressure and, 866, 


880; high blood ptessure and, troat* 
ment o^ 862; hypertension and, 866, 

a 880; h^Wtension and, treatment of, 
862; nypertension in, 868; hypoten* 
sion in, 864; in aortitis, 866; in dia* 
betes mellitus, 434; in gout, 426; in 
pulmonary tuberculosis, 211; in the 
middle-agi^, 1013; intermittent lame- ^ 
ness or claudication in, 861; inter- 
mittent lameness or claudication in, 
treatment of, 862; intoxications a 
cause of, 868; morbid anatomy of, 
858; nodular form of, 868; of pul- 
monary artery, 859; overeating and, 
858; overwork of the muscles a cause 
of, 868; physical changes in, 1013; 
prognosis of, 862; pulmonary oedema 
in, 642; renal disease and, 868; renal 
symptoms in, 860; sclerosis of veins 
and, 869; sclerosis of vessels of legs 
in, 861; senile, 869, 1013-1014; spe- 
cial presenile types of, 1014; stress 
and strain a cause of, 858; symp- 
toms of, 860; syphilitic, 589, 868; 
syphilitic, treatment of, 862; trans- 
ient paralysis in, 1012 ; treatment of, 
862. 

Artorio-sclerotic kidney, 721. 

Arteritis, acute, 856; defonqans, acute, 
rheumatic fever differentiated from, 
364 ; gonococcus, rheumatic fever dif- 
ferentiated from, 364; gummatous, 
285; in typhoid fever, 11. 

^‘Arte^ of cerebral hasmorrhage,” 1016. 

Arthritis, bronchiectasis and, 629; in 
bacillary dysentery, 133; in cerebro- 
spinal fever, 117; in cerebro-spinal 
fever, treatment of, 120; in lobar 
pneumonia, 96; in measles, 343; in 
scarlet fever, 76; in small-pox, 330; 
in syphilis, 273; in typhoid fever, 
27 ; multiple secondary, rheumatic 
fever differentiated from, 363; of in- 
fants, rheumatic fever differentiated 
from, 364; post-febrile, septico- 
pysemia and, 49; septic, rheumatic 
fever differentiated from, 363. 

Arthritis deformans, 1160-067; age 
and, 1160; arthritis in, 1162; arthritis 
secondary to acute infection iii, 1167 ; 
chronic form of, 1164; “chronic rheu- 
matism” and, 1167; course of, 1164; 
definition of, 1160; diagnosis of, 
1166; etiology of, 1360; foreign pro- 
tein treatment in, 1167 ; general fea- 
tures of, 1163; general progressive 
form of, 1164; gonorrheal arthritis 
differentiated from, 1165; gout dif- 
ferentiated from, 1365; I^berden’s 
nodes in, 1362; Heberden’s nodes in, 
treatment of, 1167; in children, 1163; 
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infection a cau9e of, 1160; metabolic 
tallies of, 1161; moibid anatomy of, 
1161; non-articular form of, 1163 
p^gnoa'” of, 1165; rheumatic fever 
differentiated from* 1165; sucro-iliac 
joint disease differentiated ' from, 

^ 1166; sex and, IICO; spondylitis dif- 
* ferentiated from, 1166; Streptococcus 
vtiidans, in, 1160; bub-deltoid bur- 
sitis diffcrentiatc*d from, 1105; 
symptoms of, 1162; treatment of, 
1166; tuberculosis of hip joint dif- 
ferentiated from, 1105; vertebral 
form of, 1163. 

Arthropathies in tabes dorsalis, 940. 

Ascariasis, 305; caused by Ascaris him- 
hricoides, 305; caused by Ojcyuru 
vermicular is, 306. 

Ascaris luinhneoides, 305. 

Ascending (Landry’s) paralysis, acute, 
9S1-9S2. 

Ascites, 611-614; as<*iti< fluid in, 613; 
chylous, 613; diagnosis of, 612; dis- 
tended bladder differentiated from, I 
613; etiology of, 611; in chronic in- j 
terstitial nephritis 725; m primary 
splenomegaly, 913 ; ovarian tumor 
^ diflerentiated from, 612; symptoms 
of, 612; treatment of, 613. 

AsiiergillosU, 237-23S. 

Aspergillus fumujaius, 237. 

Aspiration pneuruoiiia, 106-107; gan- 
grene of lung following, 660. 

Asthenic bulbar paralysis, 1158-1159. 

Asthma, bronchial, 631-637; anaphylac- 
tic phenomena of, 631 ; animal ema- 
nations a cause of, 632; antitoxin 
administration in, serum sickness 
following, 633; attack of, treatment 
of, 636; bacterial causes of, 632; 
course of, 634; definition of, 631; 
diagnosis of, 635; etiology of, 631; 
exciting causes of, 632 ; food proteins 
a cause of, 632; heredity in, 632; 
history of, 631, 633; in whooping 
cough, 127; metabolic .products a 
cause of, 632; pathology of, 633; 
physical signs of, 634; pollens a cause 
of, >632; prognosis of, 635; sensitive 
groups of, treatment of, 636; serum 
sickness after the administration of 
antitoxin in, 633 ; serum therapy 
in, 636; symptoms of, 633; treat- 
ment of, 635; vaccine therapy in, 
636. 

Asthma, bronchitis in, 622 ; horse, 
treatment of, 636 ; in whooping 
cough, 127. 

‘‘Asthmatoid wheeze” in foreign bodies 
in the bronchi, 640. 

Astrophobia, 1136, 


Ataxia, aerate, in malaria, SKMAlSttlM 
reich’s, m-959; static, 

Ataxia, hereditary, 957^9; ^ 

959; deformity of the tm 
nystagmus in, 958; scoHosis in, 95$; 
speech disturbance in, 958; static 
ataxia in, 958. a 

Ataorie variolique, 330. 

Athetosis, 1036. 

Atony, gastric, 508; treatment of, *542. 

Atrophic cirrhosis of Lacnnec, 679. 

Auditory aphasia, 1010. 

Auditory speech centre, 1008. 

Auditory impressions, localisation of, 
in brain, 927. 

Auditory nerve, diseases of, 1071-10/5; 
auditory (labyrinthine) vertigo, 
1073; acute vestibulitis, 1074; cardio- 
vascular vertigo, 1074; diminished 
function, 1072; endemic paralytic 
vertigo, 1075; hypencsthesia, 1071; 
intracranial tumor vertigo. <4074; ir- 
ritation, 1071; lesions of nerve at 
base of brain, 1071; Meniere’s s^ 
drome, 1073; ocular vertigo, 1074; 
of cochlear nerve, 1071; of external 
ear, 1074; of internal ear, 1071; of 
middle car, 1074; of vestibular nerve, 
1072-1075; tinnitus aurium, 1072; 
toxic vertigo, 1074. 

Auditory vertigo, 1073. 

Auricular fibrillation, 794; diagnosis 
of, 705; etiology of, 794; prognosis 
of, 796; quinidine in, 796; symptoms 
of, 795 ; treatment of, 796. 

Auricular flutter, 793. 

Auto-intoxication, intestinal, constipa- 
tion and, 542. 

Autonomic nervous system, 933. 

Avelli’s syndrome, 10S2. 

"Aviators’ sickness,” 383. 

"Ayerza’s disease or syndrome,” 770, 
859. 

Azotorrhesa in pancreatic insufficiency, 
594 

B 

« 

Babinski’s theory of hysteria, 1122* 

"Backache,” 1155* 

Bacillary dysentery, 131-135; acute, 
treatment of, 134; amodwe dysentery 
differentiated from, *^184; artjisritiB in, 
133; Bacillus dysenterim, causative 
organism of, 131; bilharzial dysen- 
differentiated from, 11^; car* 
cinoma of the intestine, differegatiated 
from, 184; carriers of, 132; oatarr^l 
form of, acute, 133; chronic, 138; 
chronic, treatment of, 135; eomnli- 
cationd and seQueto of, 133; 
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iHfveaiat dinerontiaw 
_ 1} jfctffDB oif differantiation 

i'84* ifliMiiMl Wnorrhage in. 
1,88; livw dbM»« in, 138; malaria 
«a4, 188; mBifcllic poisoning ditter- 
etitiatcid Aom, 184; morbid anatomy 
188; popforation in, 133; perito- 
nitis in, 188; prognosis of, 134; pro- 
t^bylaxis from, 184; serum immuni- 
sation in, 134; serum therapy in, 
188; 'symptoms of, 132; syphilis of 
the bowel differentiated frep, 134; 
treatment of, 134; vaccine immuni- 
"Sation in, 184. 

Bacilluria, 700; in typhoid fever, treat- 
ment of, 40; typhoid, 26. 

Bacilluric cystitis, 700, 

Baoilluric pyelitis, 700, 

Bacilli^ aerogene^j as cause of perito- 
nitis, 603; in diarrhceal diseases in 
diildren, 522. 

Btf^Uus aerirycle, 402, 

Bamlus anihracU, causative organism 
of anthrax, 151. 

Bacillus hotulinus, 403. 

Uacilhis colij 43, 628; cause of pyaemia, 
48 ; in diarrhoeal diseases in children, 


Bacillus diphtherioB, 56; bacteria asso- 
ciated Mth, 57 ; cause of diphtheria, 
56; toxins of, 57. 

Bacillus dysenteries^ 131. 

Bacillus gaeriner, 402, 

Bacillus influenzoB, causative organism 
of influenza* 120, 121, 122; in septi- 
camiia, 47. 

Bacillus lactimorbi, 371. 

Bacillus lepros, causative organism of 
leprosy, 154. 

Bacillus mallei, causative organism of 
glanders, 149. 

BacUlue^ peimtyphosus, 42; causative 
orp^anism of paratyphoid fever, 42. 

Sacillui pertussis, causative organism 
of whooping cough, 124, 125. 

Bacillus pestls, causative organism of 
pl^ue, 142. 

Bacillus pneumonicB in broncho-pneu- 
monia, 106. 

SacUius proteus, cause of pyaemia, 48; 
cause of s^ticiemia, 47. 

Bac3hts pyocyaneus, cause of perito- 
tiitis, 603; cause of pyaemia, 48; cause 
of septicaemia, 47. 

' BatiUus sotamferum, 405. 

tetani, causative organism of 
4atanus» 146. 

J^^Us tuberculosis, 159; anaphylws 

V (mduoed by protein of, 163; bovine, 


169; causative organism of tubereu- 
losis, 167; ziharacteristics of, 159; 

^ factojB ixifluencing infection 'vtith, 
160, 161 ; hypersensitivenesB produced 
by protein of, 163; immunity changes 
caused by inoculation with, 162-163; 
in body, 169; in sero-fibrinous plcu- 
risy, 665; infection with, nodes of, ^ 
163 ; occurrence of, outside body» 
159; ophthalmo-reaotion of Calmette 
with, 162; varieties of, 159; von 
Pirquet cutaneous reaction with, 162; 
specific reactions of, 161; tuberculin 
reaction with, 162. 

Bacillus typhosus, 1, 3-6 ; cultural char- 
acteristics of, 3 ; distribution of, in 
the body, 3; in ice, 4; in milk, 4; 
in soil, 4; in water, 4; microiirgan- 
ism causing typhoid fever, 1, 3-6; 
modes of conveyance of infection by, 
4-6; occurrence of, outside the body, 

4. 

Bacierium tularense, 232. 

Bactcriuria, 700; vaccine therapy in, 
700. 

Bagdad sore, 261. 

Balantidium coU, 293. 

Banli^s disease, 912. 

Barany, pointing test of, 1006. 

Barlow’s disease, 414-416. (See also 
Scurvy, infantile.) 

Ba&odow^s disease, 897-902. (See 
Hyperthyroidism.) 

Basilar meningitis in pulmonary tuber- 
culosis, 206. 

Batophobia, 1136. 

Bedbugs as carriers, 321. 

Beef tapeworm, 296. 

BelFs palsy, 1067. 

Benedikt syndrome, 1003. 

Benzene poisoning, 384. 

Beri-beri, 410-411; acute pernicious, or 
cardiac form of, 411; atrophic form 
of, 411; definition of, 410; diagnosis 
of, 411; distribution of, 410; etiology 
of, 410; history of, 410; incomplete 
or rudimentary form of, 410; morbid 
anatomy of, 410; iirophySitxis of, 
411; symptoms of, 410; treatment 
of, 411; vitamins in, lack of, 410, 
411 ; wet or dropsical form of, 
411. 

Bichloride of mercury poisoning, 400; 
treatment of, 401. 

Bicuspid condition, 847. 

Bile-duct, common, obs^-ruction of, 574; 
cancer of, 568-569; congenital ob- 
literation of, 670; obstructioti of, 
569; cystic obstruction of, STS; 
srenosis of, 569 ; tuberculosis of, 
215. 


■ii^r 'index 


Biie-pftSfiageB and gall-bladder, diseases 
of, 563-570; angiooholitia, chronic, 
565; caii<^ of bile-duets, ^66-56# ; 
catarrhal jaundice, 563; cholecystitis, 
acute, 566-567 ;^cholecystiti8, chronic, 
567-568; stenosis and obstruction of 
bile-ducts, 569-470. 

BipiaHipL a cause of hematuria, 694. 

SiUiarzia hmnatohia, 294. 

Bilharzial dysentery, differentiated 
from bacillary dysentery, 134. 

Bilharziasis, 294. 

Biliary colic in cholelithiasis, 572. 

Black Death, 143. 

“Black jaundice,” 655. 

“Black spit,” 653. 

“Black urine,” 704. 

Black vomit, 265, 267. 

Black-water fever, 244, 254. 

Bladder, tuberculosis of, 220; syphilis 
of, 285. 

Blastomycosis, 236-237. 

Blood-forming organs, diseases of, 742- 
772; anaemia, 742-37; enterogenous 
cyanosis, 771-772; hsemophilia, 767- 
769; Hodgkin's disease, 759-762; 
leukaemia, 7 53-7 58 ; polycythaemia 
vora, 769-771; purpura, 762-767. 

Blood pressure, alterations in, 863-865; 
hypertension, 863; hypotension, 864; 
high (see Hypertension); low (see 
Hypotension). 

Blood transfusion in pernicious anae- 
min, 753. 

Blood-vessel lesions in typhoid fever, 

11 . 

“Blue disease,” 848. 

Bone disease, amyloid kidney and, 728. 

Bone-marrow in typhoid fever, 10. 

Bones, diseases of, 1168 et seq,; syphi- 
lis of, 274. 

Bony tumors of brain, 1037. 

Bothriocephalus anajmia, 747. 

Botulism, 403; diagnosis of, 404; epi- 
demic encephalitis and, 977; lesions 
produced by, 403 ; prophylaxis in, 
404; sources of intoxication in, 403; 
sympljpms of, 403 ; treatment of, 
404. 

Bovine tuberculosis, transmission of, 
to human beings, 159-160. 

Brachial plexus, diseases of, 1084-1088; . 
cervical rib, 1084; combined paral- 
ysis, 1085; lesions of individual 
nerves of the plexus, 1086 ; of circum- 
flex nerve, 1086; of median nerve, 
1087 ; of musculo-spiral nerve, 1086 ; 
of radial nerve, 1086 ; of ulnar nerve, 
1087; Volkmann's paralysis, 1087. 

Bradycardia, 788; pathological, 788; 

^ physiological, 788. 


Brain, abscess of, 1044-1046 
Encephalitis, acute) ; abso^!^ 
grene of lung and, 661;Ji;uiB9j^a 
local causes of, 742 ; congee^Uli , 
convulsions in, 1104; cUrtex^ niotor ^ 
areas of, 920; cortex of, typiead d%- 
nosis of lesions ki, 1000; cortical 
localization in, 923. 

Brain, diffuse and focal diseases of, 
999-1048 ; affections of blood-vessels, 
1012-1036; aphasia, 10Q7-1012; hydro- 
cephalus, 1046-1048 ; inflammation of 
brain, 1043-1046; tumors, infectidns, 
granulomata, and cysts of brain, 
1036-1043. 




Brain, diseases of, topical diagnosis of, 
999; asthenia, 1006; astasia, 1006; 
asynergia, 1006; ataxia, 1006; 
trum semiovale in, 1000; cerebellum 
in, 1005; cerebral cortex in, 1000; 
corpora quadrigemina in, 1004; cor- 
pus callosum in, 1001; corpus stria- 
tum in, 1001 ; crura or cerebral 
peduncles in, 1003; dysmetria, 1006; 
internal capstile in, 1002; pons and 
medulla oblongata in, 1004; silent 
areas in, 999; thalamus in, 1001.- 
Brain, localization of auditory impres- 
sions in, 927 ; localization of visual 
impressions in, 927 ; motor areas of 
cortex of, 920; sensory areas of, 
926; tuberculosis of, 215; tumor, 
taboparalysis differentiated from, 
947. 


Branch bundle block, 800. 

Brass poisoning, 398. 

Breur-Freud method of tr^tment of 
hysteria, 1132. 

Breuer-Freud theory of hysteria, 1122. 

Bronchi, diseases of, 621 et seq.; acute 
tracheo-brozichitis, 621-624; bronchial 
spirochsetosis, 627 ; bronchiectasis, 
chronic bronchitis, 624- 
627; flbrinoUs bronchitis, ,637 ; for- 
eign bodies in the bronchi, 639-640 
(s60 aUo Dron(^i, foreign bodiee ii;i) ; 
hay and teonchial asthma, 631- 
66T ; k^achesB and broiitbhial obstruc- 
hnd gtienosis, 638-639; foreign 
bodiefi^ : ^‘iasthmatoid 

wheezrf^ in, g^'i^^arqwn^ ltmg>” in 
640; flne^ rjillfi % pnedmoiiia 

differentiated from;^640; tuberedloeis 
differentiated from, 640. * J 

Bronchi, ulceration of, faismoi^Bis in, 
644; syphilis of, 280. : 

Bronchid asthma. {See Asthma, brmi- , . , 
ebiah) 

Bronchi^ fluke, , hpn^ 

Bronchial o|tBtri^ion. 

639. 
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Bj^iodisetoftis, 6S2-627; tu- 
wc!ulo$i$ differentiated from, 627. 

Bionc]hiectlMi& 627-630 ; abscess of 
tong and, 668; arthritis in, 629; 
broncho*tmeumonia, acute, a cause 
of, 626; comjpression of the lung a 
cause of, 626; congenital causes of, 
628; course of, 680; cylindrical form 
of, morbid anatomy of, 628; diag- 
nosis of* 630; emphysema and, 655; 
etiology of, 627 ; extrinsic causes of, 
628; fibrosis of the lung a cause of, 
628; gangrene of lung following, 660; 
hicinorrlmge in, 629; in influenza, 
123 ; in whooping cough, 127 ; intrin- 
sic causes of, 628; morbid anatomy 
of, 62*<; physical signs in, 629; pul- 
monary fibrosis and, 650; saccular 
form of, morbid anatomy of, 628; 
sacculp form of, symptoms of, 629; 
saccular form of, diagnosis of, 630; 
surgical^ treatment in, 630; symp- 
toms of, 629; treatment of, 630; 
tuberculosis a cause of, 628; tuber- 
culosis differentiated from, 630. 

flronchiolitis exudativa, 634. 

Bronchitis, 628; acute, broncho-pneu- 
inonia differentiated from, 110; 
capillary (»ee Broncho-pneumonia); 
capillary, in whooping cough, 127, 
emphysema and, 056; fetid, absceis 
of lung and, 603; gangrene of lung 
and, 661; in measles, 343; in mitral 
insuflScieiicy, 834 ; in pulmonary 
chronic ulcerative tuberculosis, 193; 
in small-pox, 330; in typhoid fever, 
23; influenza; 122; influenza, treat- 
ment of, 124; putrid, 625; chronic, 
624-627; bronchorrhoea, 625; clinical 
varieties of, 625; complications of, 
treatment of, 626 ; diagnosis of, 626 ; 
Dittrich’s plugs in, 625 ; dry catarrh, 
626; etiology of, 624; in children, 
625; in pneumoconiosis, 652, 653; in 
the young, 625; infection in, 627; 
morbid anatomy of, 624; physical 
signs in, 685; pulmonary tubercu- 
losis differentiated from, 626; putrid, 
625; saccular bronchitis in, 629; 
symptoms of, 624; treatment of, 626. 

Bronchitis, fibrinous, 637-638 ; acute 
form of, 638; clinical description of, 
637 ; diefcition of, 637 ; fibrinous casts 
in, 637, 638; pathology of, 687 ; treat- 
^ment of, 6^. 

Broncholithiasis, 640. 

BronohomonUiasis, 627. 

Broncho^neum 9 uia, 106-|12, age and, 
107; as^irAtibn, 106-167; Bacillus 
in, 56; Bacillus pneu- 
Friedlander, causative or- 


ganism of, 84; bactenol^ of, 108l 

Jbionchitis, acute, differentiated 
nom, ftllO; complications of, 110; 
definition of, 106; deglutition, 106- 
107; diagnosis of; 110; diet in, 
111; differentiated from acute bron- 
chitis, 110; differentiated from lobar 
pneumonia, 102; differentiated from 
tuberculosis, 110; diffuse fibrosis in, 
648; encapsulated empyema in, 671; 
etiology of, 106; fibrosis in, 108; for- 
eign bodies in bronchi differentiated 
from, 640; frequency of, 106; gan- 
grene in, 108; hydrotherapy in. 111; 
in diabetes mellitus, 434; in diph- 
theria, 63; in influenza, 121; in 
measles, 106, 111, 343, 345; in small- 
pox, 330; in tuberculosis, 189; in 
whooping cough, 127 ; local applica- 
tions in, 112; lobar pneumonia dif- 
ferentiated from, 102; medicinal 
treatment of, 112; morbid anatomy 
of, 107; onset in, 109; physical signs 
in, 109; primary symptoms of, 109; 
primary acute^ 106; prognosis of, 
111; prophylaxis of, 111; resolution 
in, 108; secondary, 106; secondary 
symptoms of, 109; secondary to 
measles, 106, 111, 343, 345; secondary 
to whooping cough, 111; suppuration 
in, 108; symptoms of, 109; termina- 
tions of, 108; treatment of, 111; 
tuberculosis differentiated from, 110 ; 
bronchiectasis caused by, 628 ; tuber- 
culous, acute, 186; tuberculosis, in 
diabetes mellitus, 436. 

Broncho-pulmonaiy heomorrhoge, 643. 
(See Hfismoptysis.) 

Broncho-pulmonary s p i r ochsetosis, 
ha?mopty'^is in, 644. 

Bronchorrlwra, 625. 

Bronchus, sttmosis of, bronchiectasis 
caused by, 628. 

Browti-Sequard paralysis, 992. 

Brudzinski’s sign, 968. 

Bubo, climatic, 377. 

Bubonic plague, 143, 

Buhl’s disease, 766. • ^ 

Bulbar paralysis, 051-952; asthenic, 
1158-1159; progressive, 948. 

Bulimia, 510. 

Bursitis in syphilis, 274. 


0 

Cachectic infantilism, 909. 

Cachexia, hypotmision and, 865. 
Cachexia strumipriva, 891, 895. 
Cascum, movable, symptoms of, 546; 
tuberculosis ,of, 213, 214. 
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Oaisson difieaae/ 881-882; definition of, 
881; etiology of, 881; history of, 38^; 
pathology of, 381; prophyiaxis of, » 
882; symptoms of, 382; treatment of, 
882. 

Oaloified pericardium, 782. 

Calculi, pancreatic, 602. 

Calmette ophthaimo^reaction, 162. 

Camp fever, 349. 

Cancer, endocarditis in, 816; in pul- 
monary tuberculosis, 211; of bile-pas- 
sages, 668-669 ; ot brain, 1037 ; of in- 
testine, differentiated from bacillary 
dysentery, 134; of liver, 689; of 
peritoneum, 611; of the msophagus, 

. 472. 

Cancer of stomach, 495-603; age and, 
495; ansemia in, 497; changes in 
stomach in, 490; clironu* gastritis 
diOerentiated from, 47S, 500, com- 
plications of, 500; course of, 500; 
diagnosis of, 500; digestive disturb- 
ances m, 498; etiojrigy of, 405; ex- 
amination in, 499; gastric ulcer and, 
405; general teatures in, 407; habits 
and, 495; haemorrhage in, 408; 
hemorrhage of the stomach in, 503 ; 
incidence of, 495; latent, 497; mor- 
bid anatomy of, 495; oedema in, 498; 
onset of, 497 ; pain m, 49S ; perfora- 
tion in, 496; previous diseases and, 
495 ; raee and, 495 ; secondary cancer 
of the stomach in, 496, secondary 
growths in, 500; secondary growths 
in other organs in, 496 ; sex and, 495 ; 
stomach contents in, 49S; symptoms 
of, 497; treatment of, 501; ulcer of 
the stomach differentiated from, 500; 
urine in, 498; varieties of, 495-496; 
vomiting in, 498. 

Cancerous pleurisy, 671. 

Oancrum oris. 455. 

Capillary bronchitis, 106 (see Broncho- 
pneumonia); in whooping cough, 
127. 

* Capsular cirrhosis, 684. 

Car sickness, 3S6. 

CarbohjUrate indigestion, 616; treat- 
ment of, 520. 

Carbaluria, 704. 

Carbon bisulphide poisoning, 384. 

Carbon monoxide poisoning, 383. 

Carcinoma, chronic pleuro-pulmonary, 
663 

Oardia, insufficiency of, 508. 

Cardiac asthenia in children, 786. 

Cardiac pain, 783. 

Cardioptosis, 810. 

Cardiospasm, 507; treatment of, 511. 

Cardiovascular vertigo, 1074. 

Carotid glands, 886. 


Carriers, 
of, 243 
119; ch< 

57, 67; 
scarlet : 
treatment of, 41. ^ 

Catarrh, dry, 626. 

Catarrhal dysentery, acute, 188. 
Catarrh sec of Laennec, 62ft. 

Catarrhal fever, acute, 3C8-'869; dMboi- 
tion of, 368; diagnosis of, Sftft; 
etiology of, 368-369; symptoms of, 
369; treatment <Jf, 869; vacoiue 
therapy in, 369. * 

Catarrhal jaundice, 663. 

Catarrhal laryngitis, acute, 616* 
Catarrbus estivus, 631, 

Caterpillar rash, 323. 

Cauda equina, topical diagnosis of 
lesions of, 993. 

Causalgia, 1118. . 

Cellulitis of the neck, 463.^ 

‘‘Central neuritis,” 983-984. 

Centrum semiovale, topical diagnosis 
of lesions of, 1000. 

Cephalodynia, 1156. 

Oereomonas hominis, 293. » 

Cerebellar disease, tabes dorsalis dif- 
ferentiated from, 942. 

Cerebellar triad, 1007. 

Cerebellum, topical diagnosis of lesions 
of, 1004; adiadokocincsis, 1006; 
astasia, 1006 ; asthenia, 1006 ; asyner- 
gia, 1006 ; ataxia, 1006 ; attitude and 
gait, 1006; bilateral, 1006; disturb- 
ances of muscle tone, 1004; ocular 
disturbances, 1006; pbiuting test of 
Barany, 1006; rebouud phenomenon, 
1006; unilateral, 1004; vertigo, 1006. 
Cerebral adiposity, 447. ^ 

Cerebral cortex, topical diagnosis ol 
lesions in, iOOO. 

Cerebral diseasSv ^bes dorsalis differ- 
entiated from, 842. 

Cerebral hiBmorrfafiige, 1016-1026; 
and, Iftlft; atnaphy of muscles in, 
1021^ Qionjtifirate deviation in, 1020; 
eotuw of^ 1028; crossed hemiplegia 
in, 102^; diagnosis of, 1024; direct 
changes in, lOlT; epidemic encepha- 
litis and, 977; ctmlogy 6f, 1016; ex- 
citing cause of, 1017; fat embolism 
differentiated from, 648; hemiplegia 
in, 1020; heredity and, 1017; mtra- 
cerebral, 1018; meningeal, 1017; 
morbid anatomy of, 1017; multiple, 
1018; onset in, 1019; premonitoiy 
indications in, 1019; primary ^pp* 
toms in, 1019; prognoiis of, fw; 
psy<^ic disturbances in, 1028$ race 
and, 1016; refiexes in, 1028^ lOM; 


ammbic dysentery, 
; cerebro-spinal i 


; cereoro-spinai waTO aw a 

dyacatety, 188; 
teter, 78; tyi»lioii4,'8j 




in* 1019; * 611 - 
from, 1028 ; 6^ 
4^al faotors in, lOlY; 

_ imimges in, 1018 ; syrnf' 
flOlft; treatment of, 1026; 
reiiftoicttlar, 1018 . 

<Smm\ nerm/iiiiseafle of, 1065; audi- 
tory ;nerve, 1071; combined paralysis 
of several pjervee, 1082; facial nerve, 
1067; fifth "or trigeminal nervo, 1065; 
gloaso-pharyngeiJ nerve, 1076; hypo- 
glossal nerve, 1081; oculo-motor 
nerve, 1000; olfactory nerves and 
tracts, 1056; optic nerve and tract, 
1066; pneumogastric or vagus nerve, 
1076; sixth nerve, 1063; spinal acces- 
sory nerve, 1078 ; trochlear, 1063. 

Oerebral palsies of children, 1033-1036; 
acute sporadic encephalitis with con- 
secutive hemiplegia, 1036; aplasia 
(ageusia), cerebri, 1034; athetosis 
in, 1086; etiology of, 1033; hemi- 
plegia spastica cerebralis, 1036 ; 
meningeal lismiorrhage, 1034;^ natal 
or intrapartum, 1033; paralysis due 
to embolibm, 1036; post-hemiplegic 
movement in, 1036; pre-natal factors 
in,* 1033. 

Cerebral peduncles, topical diagnosis 
of lesions in, 1003. 

Certbral sclerosis, diffose and multiple, 
chorea differentiated frpm, 1100. 

Cerebral thrombosis, ^idemic encepha- 
litis -and, 977. 

Cerebro-spinal fever, 113-120; abortive 
type of, 116; anomalous forma of, 
116; arthritis in, 117; arthritis in, 
treatment of, 120; bacteriology of, 
114; Brudzinski’s sign in, 118; car- 
riers of, 114; carriers of, prophylaxis 
of, 119; g'horoidoiritis, purulent, in, 
118; chronic form of, 117; complica- 
tions of, 117 ; complications of, treat- 
ment of, 120; conjunctivitis, puru- 
lent, in, 118; coryza in, 118; cutane- 
ous ffeatures of, 116; deafness in, 118; 
definition of, 113; diagnosis of, 118; 
ear involvfement in, 118; enteritis in, 
117; epidemics of, 113; epididymitis 
in, 117; etiology of, 113; eye-involve- 
ment in, 118; history of, 113; hydro- 
cephalus in, 117; hydrotherapy in, 
120; ijitermittent type of, 116; kera- 
titis in, 118; Kerni^s sign in, 118; 
lumbar puncture in diagnosis of, 
118; lumbar puncture in 'treatment 
ef, 120; malignant form of, 116 ; mas- 
toiditis in, 118; meningitic form of 
polio-inyditis and, 97^; meningococ- 
CU||^ oaustive organism of, 113, 114; 

intracelluiaris meningi- 


causative orgatLiMdi ot ' 

morbid anatomy of, 114; nose oott* 
t plications in, 118; optic neurit^s in, 

' 118; ordinary form of, 116; otitia 
media in, 118; otitis media in, treat- 
ment of, 120 ; papillitis, acute in, 118; 
parotitis in, ll7 ; pericarditis in, 117 ; 
pleurisy in, 117 ; pneumonia in, 117 ; * 
posterior basic form of, 117; prog- 
nosis of, 119; prophylaxis in, 119; 
septicttmic form of, 117 ; serum 
therapy in, 119; small-pox and, 332; 
spondylitis in, 117; sporadic, 113; 
syraptotns of, 115 ; treatment of, 119 ; 
differentiated from typhus fever, 362. 
Cerebro-apiiial meningitis, epidemic, 
113 (see Cerebro-spinal fever); ifc 
pulmonaiy tuberculosis, 206. 
Cerebro-spinal syphilis, 277; cerebro- 
spinal fluid in, 278; diagnosis of, 
279; pathology of, 277; prognosis of, 
280; symptoms of, 279. 

Cervical plexus, diseases of, 1082; hic- 
cough, 1083; occipito-cervical neural- 
gia, 1082; phrenic nerve affections, 
1082. 

Cervical rib, 1084. 

Cervico-brachial neuralgia, 1117. 
Cervico-ocoipital neuralgia, 1117. 
Cestodcs, diseases caused by, 296; in- 
testinal, 29G. 

Chalicosis, C51, 653, 

Charbon. (See Anthrax.) 

Charcot’s joints in tabes dorsalis, 940. 
Charcot’s theory of hysteria, 1122. 
Cheese poisoning, 404. 

Chicken-pox, 339-340; small-pox differ- 
entiated from, 331-332, 

Chloasma plitlusicorum, 206. 

Chloroma, 757. 

Chlorosis, 745-747; as a neurosis, 745; 
blood in, 745; circulatory symptoms 
in, 746; definition of, 745; diagnosis 
of, 746; Egyptian, 311-314; etiology 
of, 745; gastro-intestinal symptoms 
in, 746; occurrence of, 745; sympu 
toms of, 746; thrombosis in the veins 
in, 746; treatment of, 746*^ tropical, 
311-314. 

Choked disk, 1058. 

Chok*mia, ha‘morrhagc of the stomach 
in, 503. 

Cholangitis, caused by coli, 44; in- 
fective, in incomplete obstruction of 
common bile-duct, 674; suppurative 
etiology of, 585 ; suppurative, morbid 
anatomy of, 586; suppurative* with 
incomplete obstruction of common 
bile-duct, 576. 

Cholecystitis, caused^ by B, coll, 44; 
chronic, 567-668; in obstruction of 
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cystic duct, W4; in typhoid fever, 

* 23; in typhoid fever, treatment of, 
40; suppurativa, in obstru^ion (tf 
cy^ic duct, 674. 

Cholelithiasis, 570^578 (see also Gall- 
stones) ; biliary colic in, 672 ; biliary 
fistula due to, 676; cholangitis in, 
infective, in incomplete obstruction 
of common duct, 674; cholangitis in, 
suppurative, in incomplete obstruc- 
tion of common duct, 575; diagnosis 
of, 576; in influenza, 123; intestinal 
obstruction duo to, 575; jaundice in, 
572; jaundice in, in permanent oc- 
clusion of common duct, 576; ob- 
struction of the common duct in, 

’’ 574; obstruction of the cystic duct 
in, 673; origin of gall-stones in, 570; 
pancreatitis, acute, and, 595; perfo- 
ration into the peritoneum in, 576; 
physical characters of gall-stones in, 
671 ; prognosis of, 576; remote effects 
of, 575; seat of formation of, 572; 
symptoms of, 672 ; treatment of, 677. 

Cholera Asiatics, 137-142; carriers of, 
137, 139; cholera nostras and, 140) 
141; collapse stage in, 139; ^^comma 
bacillus” of Koch, causative organ- 
ism of, 137 ; complications and 
sequels of, 140; definition of, 137; 
diagnosis of, 140; diarrhoea prelimi- 

' nary in, 139; epidemics of, 137, 138; 
etiology of, 137 ; history of, 137 ; im- 
munization in, 138; ‘laboratory,” 
137 ; modes of infection in, 138 ; mor- 
bid anatomy of, 139; occurrence of, 
139; prognosis of, 141; prophylaxis 
of, 141 ; reaction stage in, 140; symp- 
toms of, 139 ; toxin of “comma bacil- 
lus” of Koch in etiology of, 138; 
treatment of, 141 ; virulence of, 137. 

Cholera infantum, 523; diagnosis of, 
524; symptoms of, 623; treatment of, 
627. 

Cholera nostras, 140, 141. 

Cholera sicca, 340. 

Cholera-typhoid, 140. 

Chondrodysplasia, hereditary deform- 
ing, 1172-1173. 

Chondrodystrophia fetalis, 1172. 

Chorea, chronic hereditary, 960-961 r 
endocarditis in, 816; Huntington’s, 
960-961; insaniens, 1098; in rheu- 
matic fever, 362 ; in scarlet fever, 77. 

Chorea, rhythmic, 1103; acute, 1096- 
1102; age and, 1096; aneemia and, 
1096; cardiac symptoms in, 1098; 
course of, 1100 ; cutaneous affections 
in, 1099; endocarditis in, symptoms 
of, fl098; definition of, 1095; diag- 
nosis'tf, 1100; diet in, 1101; Diplo- 


coccus rheumaticus and, 1097;.jf^< 
cation and, 1097; endocarditis saw 
1096-1097 ; etiology of, 108* j ill, 

1099; fright a cause of, 1096*1097; 
gonorrhea and, 1097,* heart a 

cause of, 1096; imitation, 1097;^ in^ 
fectious diseases aidL lOiM,^ major, 
epidemics of, 1123; maniacal, 1W8; 
medicinal treatment in, 1101; mild 
form of, 1097; murmurs in, 1098; 
onset of, 1098; pandemic, 1148; 
pathology of, 1097; psychical 
turbances in, 1099; pregnancy and: 
1096; reflexes in, 1099; rheumatift 
fever a cause of, 1096; school-iflad^ 
1097; sensory disturbances in, 1099; 
severe form of, 1098; sex and, 1091; 
symptoms of, 1097; syphilis ai^ 
1096; treatment of, 1100; weahnm 
in, 1098. 

Choroiditis in syphilis, 274; purulent, 
in ccrebro-spinal fever, lit. 

Choroidoiritis, purulent, in cerebro- 
spinal fever, 118, 

Chyle vessels, disorders of, 652 

Chylothorax, 672. 

Chylous ascites, 013. 

Chyluria, non-parasitic, 701. 

Chvostek’s phenomenon, 903. 

Cimex hctularius, 321. 

Circulatory system, in small-pox, 330; 
in typhoid fever, 10; tuberculosis of, 
222; syphilis of, 284. 

Circumflex nerve, lesions of, 1086. 

Cirrhosis of liver, 678-585; alcoholic, 
678; alcoholic, splenomegaly in, 914; 
capsular, 684; diabetic^ 434; etiology 
of, 578; haemorrhage oi the stomach 
in, 503; hypeptrophi«% splenumegaly 
in, 914; hypertrophief biliary, 682- 
583; infectious, 578; plftment, 678; 
portal, 579*589 (asa Portal cirrhosis 
of the liver)j|* syphilitic, 678, 683; 





syphilitic, 
toxic, 
ment 
CirrhosisCi 
Olai 
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_ . in, 914; 
(lou% SlSj, treat- 

dysostosis, hereditaxy, 


Climatic bubo, 377. 

Clonorchis endemicuu^ 294. 

Olonorchis sinensis, , 

Clubbing of fingers, 1168. 

Coal-miner’s disease, 661. 

Cocainisnt 393. 

Coccidioidal granuloma, 236. 

Coocidioides, 286^ 

Coceydynia, 1118. 

Cochlear nerve, diseases oi 109li k 

Codeine, use of, 8881. 

% 
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;0Mtac affection, 516. 
iSodiao a«js, aneurism o^ 878. 

CoUca piofconum, 394. 

Colloidal gold reaction in tabes dorsalis, 
94t 

Colon, dilatation of, 549-550. 

Colon bacillus infections, 43-46 ; cbolan- 
gitisdue to, 44; cholecystitis due to, 
44; cystitis due to, 45 ; general 
t ^i^sinic infections, 44; intestinal dis- 
ease due to, 45; local infections, 44; 
' peritonitis due to, 44 ; aub-infections, 
44; treatment of, 46; urethritis duo 
to, 45; urinary disease due to, 44. 
Combing postero-latcral sclerosis, 982. 
^^Coixmia bacillus'’ of Koch, causative 
organism of Cholera Asiatica, 137. 
Compressed air disease, 381. 
wompression of spinal cord, 984-987; 
‘ ailBBSthesia dolorosa in, 985; defini- 
tion 0:^984; diagnosis of, 98G; etjol- 
' ogy of, 984; nerve-root symptoms in, 
986 ; paraplegia dolorosa in, 986 ; 
rapid, 986; spinal cord symptoms in, 
986; symptoms of, 985; treatment of, 
986; vertebral symptoms in, 985. 
Oomti^omyia macellana, 322. 
Congestion of blood-vessels of spinal 
cord, 993. 

Congestion of the kidneys, 692; active 
b^eremia, 692; mechanical, 692; 
passive, 692. 

Conjugate deviation in cerebral htemor- 
rhage, 1020. 

Conjunctivitis, catarrhal, in influenza, 
123; diphtheritic, Bacillus diph- 
theria in, 86; in measles, 343; in 
small-pox, 831; purulent, in eerebro- 
spini fever, 118. 

Constipation 541-645; definition of, 
541; diagnosis of, 644; etiology of, 
541; in children, ^3; in children, 
treatment of, 543; u^^mants, 543; in 
typhoid fever, 39; ‘‘in- 

testinal auto-intoxi^«mT4^ 

543; seguelse of, 

542 ; treatment 6tr 
Consumption, 18^ (m' 
pulmonary); galloping, 184. 
Contusion pneumonia, 83. 

Conus arteriosus', stenosis of, 848. ^ 
Conus medullaris, lesions of, topical 
diagnosis of, 993. 

Convulsions, infantile, 1104-1106. 
Convulsive tic, 1070. 

Coronaxy arteries, lesions of, 806 ; 
ansemio necrosis duo to, 806 ; angina 
pectoris and, 861; fibrous myocar- 
dHm to, 806 ; septic infarcts due 
sudden death in, 806. 
arteries, thrombosis oi, symp- 
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toms o:!^ 810; stenosis of, aortic ui* ; 

• sufficiency and, 827. 

CoTpo:i% quadrigemina, topical diag- » 
nosis of lesions in^ 1004. 

Corpus callosum, topical diagnosis of 
lesions in, 1001. 

Corpus striatum, topical diagnosis of * 
lesions in, 1001. 

Corrigan pulse in aortic insufficiency, 
830. 

Corrigan’s button-hole contraction, 
836. 

Cortex of brain, localization in, 923; 
motor areas of, 920 ; topical diagnosit 
of lesions in, 1000. 

Coryza, acute, 368-.3(>9 ; in cerebro- 
spinal fever, 118. 

Cow-pox as a protection against small- 
pox, 334. (i&ce also Vaccinia.) 

Cramp of muscles in arlerio-sclerosis, 
861. 

Cretinism (see also Hypothyroidism); 
endemic, 894; thyroid, 893. 

Crossed paralysis, 1067. 

Croup, membranous, 62; spasmodic, 
619. 

Croupous colitis in lobar pneumonia, 

96. 

Croupous inflammation, in lobar pneu- 
monia, 87. 

Croupous pneumonia, 81. 

Crura, topical diagnosis of lesions in, 
1003. 

Crural nerve, anterior, lesions of, 1088. 

Cryptococcus, 236. 

Cryptogenelic scptica*iriia, 47. 

Curvature of the spine, aorta displace- 
ment in, Jifferentiafod from aneu- 
rism, 874. 

Cutaneous nerve, external, lesions of, 
1088. 

Cyaiio-pyiemia, 47. 

Cyanosis, at birth, 848; diagnosis of, 
819; enterogenous, 771. 

Cycloplegia, 1062. 

Cylorystes variolie, 325-335. 

Cystic disease of kidney, 739-7^0 ; com- 
bined cystic disease of liv(*r and kid- 
neys, 740; echinococcus, 740; para- 
nephric, 746; polycystic kidneys, 
739; small cysts, 739; solitary cysts, 
739. 

Cysticercus ceUulosa, 298; disease 
caused by, 298; symptoms of, 299. 

Cystinuria, 702. • 

Cystitis, caused by B. coK infection, 

45 ; pyelitis following, 7^9 ; pyuria in, 
700; suppurative nephritis following, 
730; suppurative pyelitis dSfferen- , 
tiat^ from, 730. * 

Cysts of brain, 1038; of kidney, 739;' k 

S 
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^ oi Utef, 690; of the mediastmum, 
687; of mesfentery, 652; of pancreai, 
599-601; of stomach, 501. 


l)axLdy fever, 853 (see Dengue). 

Deafness, in cerebro-spinal fever, 118; 
nervous, 1072. 

Deficiency dibeasea, 407-420; beri-beri, 
410-411; infantile scurvy, 414-415; 
pellagra, 407-409; rickets, 416; 
scurvy, 411-414. 

Degeneration of the kidneys, 727-728; 
iBagnosis of, 728; symptoms of, 727. 

Deglutition pneumonia, 106-107. 

Delhi sore, 201. 

Delirium tremens, 389; acute halluci- 
nosis and, 390; diagnosis of, 390; 
mania a potu and, 390; prognosis of, 
390; symptoms of, 389; treatment of, 
390-391. 

Dementia presenilis, 1014. 

Vemodex (Acarus) folUculorum^ 319. 

Dengue, 353-355; complications of, 354; 
definition of, 353; diagnobib of, 354; 
etiology of, 353; geographical dis- 
tribution of, 353; history of, 353; 
mosquito transmission of, 363 ; pains 
in, 364; symptoms of, 353; treatment 
of, 355; yellow fever differentiated 
from, 267. 

Denys’ tuberculin, 228. 

Dercum’s disease, 447. 

Dermacenior americanus, 320. 

Dermacentor andvisoni, 374. 

Dermacenior occidentalism 320. 

Dermamy lasts linearis miqians mtrosa, 
823. 

Dermatobia, 828. 

Dermato-myositis, 1153. 

Deviation, secondary, 1064. 

DiahHe bronze^ 436, 448. 

Diabetic coma, cerebral hajmorrhage 
differentiated from, 1025. 

Diabetei iAsipidus, 443-444; chronic 
nephritis differentiated from, 444; 
diabetes mcllitus dificrentiated from, 
444; diabetes rqcllitus, 429-443; aci- 
dosis in, 484; adrenals iiifiueucing, 
481; arteritt-Bclerosis in, 434; blood 
in, 435-486; hroncbo-piieumonia in, 
434; bronzing of skin in, 436; carbo- 
hydrate ihtake in, influence of, 430; 
carbohydrate metabolism in, factors 
influencing, 430; coma in, 436; coma 
in, treatmejj.t of, 439; complications 
of, 436; cutaneous complications in^i 
486; definition of, 429; diagnosis of, 
437 ; diet in, 438; diet restrictions in, 


489; differentiated from 
sipidus, 444 ; embolism ifu Jwl f 
etiology of, 429-488: food wii to| 
442; glycosuria in, magmas 
glycosuria in. factors inntl^cteg, 
430; glycosuria in^ nature 48S{ 
heart in, 434; hereditary influence in, 
432; high fat diet in, 489; History 
of, 429; hypoglycfismia in, treatment 
of, 440; hypophysis influencing^t481; 
in children, 433; in pulmonary tttber^ 
culosis, 211; incidence of, 482; in- 
sulin in, 440, 441; intarvin in, 439: 
internal secretions in^ influence of,* 
430; kidneys in, 434; lipsjmia in, 
434; liver function in, inflaence qf, 
432; liver involved In, 434; lobar 
pneumonia in, 434; lungs in, 484; 
medical treatment in, 441; mental 
sympton^ in, 437; metabolism in, 
433; miscellaneous disturbances in, 
influence of, 432; morbid anatomy 
of, 434; multiple neuritis, secondary, 
in, 434; nervous system in, 434, 436; 
nervous system in, influence of, 430; 
neurotic temperament and, 433; 
obesity and, 432 ; X)neet in, 435; pan- 
creas influencing, 431; pancreas in- 
volved in, 434; peripheral neuritis 
in, 436; pituitai^ body in, influence 
of, 431; prognosis of, 438; pulmonary 
complications in, 436; race and, 433; 
renal complications in, 436 ; renal 
function in, influence of, 432; renal 
glycosuria in, 434; renal glycosuria 
in, diagnosis of, 43'^; reproductive 
organs in, 437 ; sex and, 433 ; simi- 
larity in habits influencing, 433; spe- 
cial senses in, 437; sugar in urine 
in, 429; symptoms of,#434; thyroid 
influencing, 431; treatment of, 438; 
tuberculosis in, 434; urine in« 435. 

Diabetes, phosphatic, 708. 

“Diabetic tabes,” 437 

Diaphragm, diseases of, 687; •eventra- 
tion of, 688; hernia of, 688; inflam- 
mation of, 688; parab^is of, 688; 
paralysis of, iti diphtheria, 64; spasm 
of, 688. 

Diaphragmatic 688. 

Diaphragmatic pleml^ *672. 

Diaphragmatic plehrod^a. epidendc, 
376. 

Diarrhea, 513-516; alba, 516; acute, 
i^ptthns of, 516; acute, treatment 
of, 520; chronic, symptoms nf, 515; 
chronic, ireatme^ of, 520r^&rr];U»a 
chylosa, 516; diagnosis of, dtie 
to carbohydrate 

mgnt of, 520;, dysentery, flltoen- 
tiaM from, sifl etidb^ 
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eaotrog^QiXB, 

! <* SfiOj in typhoid''fCTer, 

t|nawb|a«iii of, 89; morbid anatomy 
pritnaiy oauees of, 513; sec- 
. oi^dfikfy eaufi^s of, 614; aymptoms of, 
^ 6i5i tubt2ar,/48. ^ 

Diarrhoeal dimsog io, children, 621- 
acidosis in, 625, 527; acute 
ententis, 623; age and, 621; B. aero- 
genes in, 622; B. coh in, 622; bac- 
teriology of, 622; cholera infantum, 
623; cholera infantum* troalmeiit ol, 
627; clinical forms of, 623; diet and 
621, 526; entero-colitis, 524; etiology 
of, 521; fermentative diarrhcca, 623; 
hygienic manageniQnt of, 625; 
m^ieinal treatment of, 620; mem- 
branous colitis, 626; morbid anatomy 
of, 622 ; prevention of, 626, scrum 
therapy in, 627; Stfeptococcus pyo- 
genes in, 522; temperature and, 522, 
'treatinent of, 625. 

Uiaschisis, 1001. 

Biboiliriocephcdus, 297. 
Diboihrioceplialus lalus, 297. 

Dick test in scarlet fever, 71. 

DietJ’s crises, 091. 

Diffuse scleroses, 987-990. 

Digestive system, diseases of, 453 et 
in small-pox, 330, 

Dilatation. (See under special organs.) 
Digestive tract, syphilis of, 283. 
Diociophyme renale, 318. 

Diphtheria, 56; ago in, 56; antitoxin 
iinmuiuzation in, 67; antitoxin in, 
administiation of, 69; antitoxin in, 
dosage of,^69; antitoxin treatment 
in, 69 ; antitoxin treatment in, con- 
valescence following, 70; antitoxin 
treatment in, prognosis in, 66 ; anti- 
toxin treatment in, results of, 70; 
antitoxin treatment in, untoward 
effects of, 69; Bacillus dipAthertcp 
causative microorganism of, 56 ; 
bronuho^pneu^monui in, 63; earners, 
66, 57, 67 ; complications of, 63 ; con- 
valesceng^ following antitoxin treat- 
ment of, 70: conv^esccnco in, 66; 
^ aefinition of, 56; dia^osis of, 66; 
diagnosis o£ bacteriological, 66; 
diaimoBis 0 ^ differential, 65; differ- 
entiated from scarlet fever, 78; 
diffuse erythema in, 63; diphtheroid 
inflammations and, 58, 65 (see also 
Diphtheroid inflammations) ; etiology 
oi 65; general measuiies in, 68; 
^ heart. i»„ 59; heart ^ Mock in, 64; 
hegrt involvement in, 64; history of, 
hMMness in, 621; Hoffmann's 
Jb, 58; hygienic measures 
immunity to, 56; immuniza- 


iion in, 67 ; in tjp^id fever, 10; ^ < 
^ dividual ausceptibinty in, 56; isoia<« 
tion* in, 80; Kellogg test in, 66; 
kidneys in, 60; laryngeal, differen- 
tial diagnosis ^df, 66; laryngeal, 
symptoms of, 62; laryngitis and, 66; 
local treatment of, 08; medicinal « 
treatment in, 67 ; membrane in, char- 
acter of, 69 ; membrane m, distribu- 
tion of, 59; modes of infection of, 
65; morbid anatomy of, 69; morpho- 
logical characters of, 67; mortality 
in, 66; nasal, loc^l i^teatment in, 68; 
nasal, symptoms oi,'ol; nephritis in, 
63; occurrence of, 66; of conjunc- 
tiva, 63; of external auditory meatus, 
63; of genitals, 63; of skin, 63; 
paralysis following, 63, 64; paralysis 
of diaphragm in, 64; paralysis of 
eye-muscles in, 64 ; paralysis of 
palate in, 64; pharyngeal, clinically 
atypical forms of, 60; pharyngeal 
symptoms of, 60 ; predisposing causes 
of, 50; primary lesion in, 59; prog- 
nosis of, 66; prophylaxis of, 66; 
psoudo-diphtlieria bacillus in, 57 ; 
liulmonnry complications in, 59; rest 
in, 67; Schick reaction in diagnosis 
of, 50 ; sequelfic of, 63, 64 ; symptoms 
of, 60; byphilitic throat infection 
and, 65; systemic infections in, 61; 
throat infection in, 67 ; tonsillitis, 
acute, and, 65; toxin-antitoxin im- 
munization in, 67 ; treatment ot, 67; 
wound, Bacillus diphtheruB in, 68; 
wound, paralysis following, 63; Vin- 
cent’s angina and, 65; Vincenfs 
Bacillus in, 58. 

Diph thorite, 55. 

Diphtheritic conjunctivitis. Bacillus 
diphtheria* in, 66. 

Diphtheritic inflammation in lobar 
pneumonia, 87. 

Diphtheroid inflammations, 58 ; clinical 
features of, 58; differc»ntiated< from 
diphtheria, 65; in lobar pneumonia, 
87; in measles, 68; m scarlet fever, 
58; in typhoid fever, 58;^n whoop- 
ing-cough, 58; sequela? ol, 59. 

Diphtheroid or croupous enteritis, 617. 

Dtplococcus pneumonuPf 83; discovery 
of, 83; distribution of, in body, 88- 
84; in mouth, 84; organisms asso- 
ciated with, 83; outside body, 84; 
Diplogoccus rheumaiicus in chorea, 
109T. 

Dipsomania, 38T. 

Dtpylidium caninum, 296. 

Distomiasis, 293; hesmte, 284; hepatic, 
294; intestinal, 294; pulmonary, 293. 

Dittrich’s plugs, 626. 
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Diverts paralysis, 381. 

Diverticulitis, 550. 

Dracontiasis, 317. 

Jhacuneulm medinensiK, 317. 

Dropsy, treatment "of, 813. 

“Drowned lun^r,” 640. 

• “Druesenfiebcr,” 372. 

Drug eruptions, differentiated from 
measles, 344; differentiated from 
scarlet fever, 78. 

Duodenal ulcer, diagnosis of, 492 ; 
treatment of, 495. 

Duodenitis, 516. 

Duodenum, adhesions of, 553; affee- 
tions of, 553; dilatation of, 553; 
fixations of, 553. 

Dupre, syndrome of, 9G9. 

Dura mater, diseases of, 9C4-96G (see 
Pachymeningitis) ; hsrmatoraa of, 
966. 

Dust, tuberculosis infection in, 165, 

Dysentery, enteritis differentiated 
from, 516; flagellate, 293. 

Dyspepsia, acute, 474; in pulmonary 
ehronic ulcerative lubereulosis, 192; 
chronic, 476 («cc Gastritis, chronic) ; 
nervous, 505-513 (see Neuroses of 
the stomach). 

Dyspnoja, hysterical, 1127 ; uraemic, 
character of, 70S. 

Dystrophia adiposo-genitalis, 447. 

Dystrophia muscularis progressiva, 
954. 

Dystrophia myotonica, 1156-1157. 

E 

Ear, diminished function of, 1072; ex- 
ternal, atfcclions of, 1074; hyper- 
a'Sthesia of, 1071; internal, diseases 
of, 1071; iif^olvcment of, in cer<*bro- 
spinal fever, 118; irritation of, 1071; 
middle affections of, 1074; nervous 
deafness of, 1072; complications of, 
in scarlet fever, 77. 

Echinococcus, multilocular, 304. 

Echinococcus disease, 300; of kidneys, 
303, 74fl; of liver, 301 ; of lungs, 303; 
of nervous system, 303; of ifieura, 
303 ; of respiratory system, 303 ; para- 
site causing, 300; synijjtoms of, 301; 
treatment of, 304. 

Echinorhynchus gtgas, 319. ^ 

Echinorhynchua moniliformia, 819. 

Eczema, in gout, 426; of tongue, 456. 

Efferent nervous system, diseases of, 
948. 

“Effort syndrome,” 784. 

Egyptian chlorosis, 311-314. 

Elephantiasis, 316; treatment of, 317; 
sporadic, 316. 
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“Elephantoid fever,” 316 ; treatment of, 
317. 

Ellises line, 668. * 

Embolism, aneurism due to, 868 ; endo- 
carditis and, 818; fat, 647; in die*' 
betes mellitus, 4**14; ^in lobar pneu- 
monia, 95. 

Embolism of cerebral arteries, 1026; 
anatomical changes in, 1027 ; an- 
terior cerebral artery blocking in, 
1029 ; basilar artery blocking in, 
1028; internal carotid artery block- 
ing in, 1029; middle cerebral artery 
blocking in, 1029; posterior cerebral 
artery blocking in, 1028; prognosis 
of, 1029; symptoms of, 1028; treat- 
ment of embolism in, 1030; treat- 
ment of hemorrhage in, 1029 ; 
treatment of hemiplegia in, 1030; 
treatment of thrombosis in, 1030; 
vcu’tebral artery blocking ii^ 1028. 
Embolism of pulmonary artery, gan- 
grene of lung following, 660; of 
spinal cord, 994; post-operative, 647. 
Emphysema, 653-659; acute vesicular, 
C58; albinism of the lung in, 655; 
asthma, flatulent, 653>; atrophic^,65S, 
bronchicctabis and, 655; bronchitis 
and, 656, 657; chronic bi’onchitis 
and, 628, 629, 655 ; compensatory, 
654 ; course of, 657 ; cyanosis in, 656 ; 
definition of, 653; dyspneoa in, 656; 
etiology of, 654; expiratory theory 
of, 654; FreuiuPs theory of, 655; 
hereditary character of, 65 i; hy})er- 
trophic, 654; in children, 654, 656; 
in imeumoconiosis, G."'2,®653; inspira- 
tory theory of, 654, interstitial, 658; 
intcr^.titial, in whooping cough, 127; 
morbid anatomy of, 655 ; obstruct! \ o, 
653; occupation and, <555; of media- 
stinum, 687; jiliysical signs of, 656; 
symptoms of, 656; treatment of, 657. 
Emprostbotonos, 146 
Empyema, 669-671 ; absorption ef fluid 
in, 670; encapsulated, 671; etiology 
of, 669; in lobar pneun^nia, 94; in 
scarlet fever, 76; irrigation of cavity 
in, 676; necessitatis, 670; necessi- 
tatis, aneurism differentiated from, 
874; perforation of chest wall in, 
670-671; perforation of lung in, 670; 
perforation of neighboring organs 
in, 671; physical signs of, 670; pul- 
sating pleurisy in, 670; recover 
in, method pf, 670; sulphrenic 
peritonitis differentiated from, 608; 
symptoms of, 670 ; treatment of, 
676. 

Encephalitis, acute, 1043-1044; diorea 
an^ 1097; poliomyelitis and> 973. 
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Encephalitis, ^idemic, 974-978; "abor- 
tive," 976; bulbar, 977; cerebellar, 
977; .chorea differentiated from, 
1100; clinical features of, 974; 
course of, 977; cranial nerves in, 
976; cranial paralysis and, 977; 
definition of, 974 ; diagnosis of, 977 ; 
etiology of, 974; forma of, 976; 
htemorrhagic, 977; history of, 974; 
labyrinthine^ 977 ; lethargic, 977 ; 
lethargy in, 974; nioningeal, 977; 
meningeal involvement in, 977 ; 
motor disturbs Jiees in, 976; multiple 
sclerosis and, 977; myasthenia gravis 
and, 977 ; myoclonic, 977 ; myoclonic, 
contraction in, 976; nciiritfc, 977; 
paralysis ogitaria and, 977 ; pathology 
of, 976; polio-encephalitis and, 974; 
prognosis of, 977 ; psychical, 977 ; 
respiratory disturbances in, 977 ; 
sensory disturbances in, 976; spinal, 
977 ; ‘‘aymptoms of, 974; treatment 
of, 978. 

Enccphalilis, in small-pox, 330; infec- 
tive, 974; Icthargica, 974; sporadic, 
acute, with consecutive hemiidegia, 
1035. 

Encephalitis, suppurative^ 1044-1046 ; 
diagnosis of, 1045; etiology of, 1014; 
infective foci and, extension of, 
1044; localization in, JO 15; morbid 
anatomy of, 1044 ; prognosis of, 1046; 
septic processes and, 1044; symjrtoms 
of, 1045; trauma a cause of, 1044; 
treatment of, 1046. 

Endarteritis, obliterating, syiihilitic, 
285; of spinal cord, 994. 

Endocarditis, 815-823; acute, 815-822; 
aortic insuffici(‘ncy due to, 826; asso- 
ciated lesions in, 818; ba<‘teriology 
of, 818; “cerebral form” of, symp- 
toms of, 820; chorea and, 1097 ; diag- 
nosis of, 821; due to syphilis, 284; 
embolism and, 81 S; embolism in, 
814; etiology of, 816; f«*tal, 847; in 
cancer, 816; in chorea, 816; indeter- 
minate {orms of, 818; in diphtheria, 
816; erysipelas, 816; infective, 
diagnosis of, 821 ; infective, infarc- 
tion and embolic focal nephritis in, 
712; in gonorrhera, 816; in gout, 816; 
in influenza, 123; in lobar pneu- 
monia, 87, 95; in measles, 343, 816; 
in nephritis. 816* in pneumonia, 
816; in puerperal fever, 816; in pul- 
monary chronic ulceratfvO tubercu- 
losis, 192; in pulmonary tubercu- 
losis, 816; in rheuinatic fever, 301, 
8J6; in scarlet fever, 816; in septi- 
d^ig, 816; in small-pox, 816; in 
s^hilis, 816; in tonsillitis, 816; in 


typhoid fever, 10,* 816; malaria dif- 
ferentiated from, 821 ; malignant 
baoterial or infective, etiology of, 
816; malignant, clinical forms of, 
819; malignant,* differentiated from 
pyaemia, 821 ; malignant, morbid 
anatomy of, 817; malignant symp^ 
toms of, 819; meningitis, acuto 
suppurative, and, 818 ; morbid 
anatomy of, 817; mural, 818, 823; 
mycotic aneurism in, 879; myocar- 
ditis and, 818; of the foptus, 823; 
parptitis, acute suppurative and, 
818; parts affected in, 818; primary, 
816; rheumatic, chorea and, 1096; 
sclerotic chronic, 822-823; sclerotic 
chronic, morbid anatomy of, 823; 
secondary to other diseases, 816; 
“septic form” of, symptoms of, 820; 
scptictt'mia and, 48; simple diagnosis 
of, 821; simple, etiology of, 816; 
simple, morbid anatomy of, 817 ; 
simple, symptoms of, 819; Strepto- 
coccus vindans in, 819, 820; sub- 
acute bacterial, morbid analomy of, 
817 ; subacute bacterial, symptoms of, 
820; subsequent changes in, 817; 
subacute diagnosis of, 821; symp- 
toms of, 819; syphilis and, 822; 
syphilitic, 284; treatment of, 821; 
typhoid fever differentiated from, 
821; “typhoid form” of, symptoms 
of, 820; ulcerative, septico-pyamiia 
and, 49; valvular insufficiency and, 
818. 

Endocardium, tuberculosis of, 222. 

Endocrine glands, diseases of, 881 H 
seq, (see under specific glands) ; 
li,\pertenbion in, 863; hyjwtcnsion in, 
864. 

Endothelioma, primary, 915; of brain, 
1037. 

Eniamcrha histolytica, 239. 

Enteritis, 613-515 (see also Diarrhcca); 
acute, intestinal obstruction, differ- 
entiated from, 539; diphtheroid or 
croupous, 517; in eerebro-spinal 
fever, 1J7; in children, ficute, 525; 
in measles, 343; phlegmonous, 617; 
ulcerative, 518. 

Entero-colitis, acute, acute peritonitis 
differentiated from, 605, 

Entero-colitis in children, acidosis in, 
525; chronic form of, 626; hsemor- 
rba^ in, 524; membranous colitis 
distinguished in, 525; symptoms of, 
624. 

Enterogenous cyanosis, 771-772. 

Enteroptosis, 545 ; symptoms of, due to 
local animia of nervous system, 742. 

Ephemeral fever, 369-370. 
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Epidemic cerebro-spixial xnenmgitis, 
IIS (dee Cereb»o-6pinal Jeverj. 

Epidemic encephilUis, 974-978, 

Epidemic polio-encephalitis^ 974. 

Epidemic stupor, 974. 

Epididymis, syphilis of, 285; tubercu- 
losis of, 220. 

Epididymitis, in cerebro-spinal fever, 
117; in syphilis, 274; syphilitic, 285. 

Epilepsy, 1106-1113; age and, 1106; 
aursp in, 1108; cardio-vaseular, 1107; 

' cerebral hsemorrhage diflerentiated 
from, 1024; chronie alcoholism and, 
1107; coma in, 1109; convulsions 
and, 1104; definition of, 1106; diag- 
nosis of, 1111; dietetic treatment in, 
1112; epileptic cry in, 1108; etiology 
of, 1106; Jacksonian, 1110; heredity 
and, 1107; major, 1108; medicinal 
treatment in, 1112; minor, 1109- 
1110, 1111; myoclonic, 963; paraly- 
sis in, 1109; post-epileptic symptoms 
in, 1109; prognosis of, 1111; psychi- 
cal aurse jn, 1108; pulmonary opdoina 
in, 642; pyknolepsy, 1110; recurritigj 
nil; reflex causes of, 1107; sex and^ 
1107; status epilepticus in, 1109 
surgical treatment in, 1113, symp 
toms of, 1108; 8yi)hili8 and, 1107, 
tonic spasm in, 1108; treatment of, 

nil. 

Epinephrine, 881, 

Epistaxis, 616-616; in meables, 343; in 
typhoid fever, 23. 

Erb-Goldflam’s symptom-complex, 1158- 
1169. 

Erb’s phenomenon, 903. 

Ergotism, 404. 

Erysipelas, 62-66; and typhoid fever, 
28; causative microorganism of, 52; 
complications of, 54; definitions of, 
52; diagnosis of, 54; endocarditis in, 
816; etiology of, 62; in pulmonary 
tuberculosis, 210; incubation period 
of, 63; invasion of, 63; leuksemia 
and, 768 i 5 meningitis and, 960; mor- 
bid anatomy of, 53; prognosis of, 54; 
serutn therapy in, 54; suppiiTation 
jj^64; symptoms of, 53; treatment 
Hff 54 ; vaccine treatment in, 54. 

Erythema, autumnale, 323; in small- 
pox, 330; infectiosum, 346; nodosum, 
366; nodosum, in pulmonary tuber- 
culosis, 210; septico-pyaimia and, 
49. 

Egthrs0mia, 769-771. 

E^hrgsdema, 1149. 

Erythromelalgia, 1147. 

Essential myoclonia, 1158. 


Buiiron^ylus gig9s, 318. ^ ^ 

Exanthematic typhus, 849. * . ' 4 

Exfoliating dermatitis dinermtilKk<A 
from scarlet fever, 78. * 

Exophthalmic goitre, 897-902 
Efyperthryroidism) ; neuraefthfl^ 
and, 1138; pigmentation in, difl^er^ 
tiated from Addison^s disease, 884. 
Exophthalmos in hyperthyroidism, 899, 
Extra-systole, 789-792. 

Eye, diseases of (sec Optic nerve ted 
tract); involvement of, in cerebrch 
Spinal fever, 118 ; involvement of, ^ 
small-pox, 330^ involvement of, in 
small-pox, treatment of, 334. 

Eye, paralysis of motor nerves of, 
1061; cycloplegia, 1062; general fea- 
tures of paralysis, 1063; in diph- 
theria, 64; iridoplegia, 1062; of all 
muscles, 1062 ; of fourth or trochlear 
nerve, 1063; of sixth nerve, 1063; 
of sympathetic fibres, 1064 ; ‘Of third 
or oculomotor nerve, 1060; ophthal- 
moplegia, 1064; ptosis, 1062; re- 
curring oculomotor paralysis, 1062; 
spasm, 1063; treatment of, 1066. 


E 

F«ieial diplegia, 1068 

Facial hemiatrophy* 1160. 

Facial nerve, ])uralybis of, 1067-1070; 
course of, 1069; crossed paralysis in, 
1007; diagnosis of, 1070; electrical 
reactions in, 1069 ; etiology of, 1070 ; 
facial diplegia, 1068; nenve trunk in- 
volvement in, 1067; nuclear, 1067; 
permanent, 1069; sensory functions 
of facial nerves in, 1068; supra- 
nuclear, 1007; symptoms of, 1068; 
treatment of, 1070. 

Facial paralysis. {See Facial nerve, 
paralysis of.) 

Facial ^asm, 1070; prognosis of, ,1071 ; 
symptoms 1970; treatment of, 
107 ;. 

Facies letu^ttina, 165. 

1 allopian tubes, tuberculosis of, 221. 

Familial spinal mtUKjular atrophy, 966. 

Famine fever, 261. 

Farcy (*ea Glanders); acute, 160; 
chronic, 150; definition bf, 149. 

Fasciola bepatica, 294. 

Fascial opsia biiski, 294. 

Fat mboiifcn, 647. 

Fatty cirrhotic liver, 579, 

Fatty deg^eneration of the heart, 807 J 
in lobaf pneumonia, 87. ♦ ^ 

Fatty heart, myocardial insuwtfteist' 
and, 807, - r 
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f *tty Uter, m*6M. 

*9^ ^swgiovrtih at ittfiltTation of the 
murt^ 607; symptoms of, 809-810. 
tjmOtej of^ibraiii) 1037. 
PAiicdla, 309-870; definition of, 369; 
*».^I|giM>Bis of* 370; forms of, 870; 

symptoms of, €70; treatment of, 370. 
FArito influenza, 122. 

** PAris scarlatina, 71. 

Peet, neuralgias of nerves of, 1118. 
Petmentative diatrlima in children, 
5Si8. 

FOtid stomatitis, 454. 

* Petor oris, 467. 

Fever, hysterical, 1129. ^ * 

Fievre typhoid d forme renale, 27. 
Fibrinous bronchitis. (See Bronchitis, 
fibrinous.) 

Fibrinous pericarditis, acute, 774-77.5. 
Fibrinous pelurisy, 664; diagnosis of, 
673; treatment of, 674. 

Fibrinous pneumonia, SI. 

Fibroid tuberculosis, 202; pulmonary 
fibrosis differentiated from, 651. 
Fibroma molluscum, 1054. 

Fibroma of brain, 1037. 

Fibromata of slomach, 501. 

Fibrbsis pulmonary, 648-651 (see Pul- 
monary fibrosis) ; bronchiectasis 
caused by, 628, * 

Fibrositis, 1154-1156. 

Fifth nerve, diseases of, 1065. 

FUaria hancrofti, 316; a cause of 
hsematuria, 694. 

FUana equina, 318. 

FUaria immitis, 318. 

FUaria loa, 315. 

FUaria peisiam, 316. 

FUaria sanguinis, 318, 

Filaria volvulus, 318, 

FUariasis, 315-317; diagnosis Of, 816; 
elephantiasis due to, 316; ^^elepban- 
told fever’* in, 316; ha?matochyluria 
due to, 816; lymph-scrotum in, 310; 
parasites causing, 315, 318; treat- 
mejjt of, 3l7. 

Fish poisonings 404. 

Fistula in lino, in pulmonary tubercu- 
losis, 210 , 214. 

Fistulie, biliary, due to gall-stones, 576. 
FlajSfellate dysentery, 293; differen- 
tiated from bacillary, 134 
Flatulepcy in gastrilds, treatment of, 
481. ' 

Fleas, 321. 

Fksner, anti-mcningococcuB serum of, 
119, 

Hies, transmission of typhoid in- 
6; parasitic, 322. 
ihUrmur, in adherent peric^r- 
dium, 838; in aortic insufficiency. 


829, 898; in dilatation o{^&eairt» 
in upward dislocation of hBa|t, 98$. , 
floatitm Iddney, 690. * 

Flukes; diseases nue to, 298. 

Focal infections, diagnosis of, 51 ; 
etiology of, 50; in pyogenic infec^ 
tions; 50; pathology of, 50; prog- 
nosis of, 51; Streptococcus pyogeneis, a 
60; Strspiococcus viridan^, 50; 
symptoms of, 61 ; treatment oi 
51. 

Fojtal endocarditis, 823, 847, 

Frntus, typhoid fever in, 80. 

Follicular ulceration of the intestine, 
518. 

Food contamination with typhoid in- 
fection, 6. ^ 

Food idiosyncrasies, 406. 

Food poisoning, 401-406; anaphylaxis 
in, 406; botulism, 403; by cheese, 
404; by fish, 404; by grain and vege- 
tables, 404; by meat, 402; by milk 
products, 404; by poisonous fungi, 
402; by shellfish, 404; ergotism, 4^4; 
lathyriam, 405; potato-Jjoisoning, 
405; ‘'vomiting » sickness,” 405. » 

Food rash differentiated from scarlet 
fever, 78. 

Foot-and-mouth disease, 873. ^ 

Foramen ovale, patent, 846. 
jiordyce*8 disease, 344; differentiated 
from Koplik spots, 344. * 

Foreign bodies (see under Separate 
organs). 

Fourth cerebral nerve, paralysis of, . 
1063. 

“iourth disease,*’ 346. 

Fragilitas ossium, 1170-1171. 

FramboBsia, 291. 

Frenkel’s method of reoducationi in 
tabes dorsalis, 944 

Freud’s method of treatment of hys- 
teria, 1132. 

Freud’s theory of liysteria, 1122; of 
neurasthenia, 1131. 

Friedreich’s ataxia, 957-959 ; chorea 
differentiated from, 1100. 

Fruhlich typo of infantilism, 909. 

From syndrome, 999. * 

Fungi, poisonous, poisoning by, 402. 
Fungus, non-bacterial, infections, 232- 



Gait in diagnosis, 1007. , 

Gall-bladder, atrophy of, 674; atrophy 
of, in obstruction of cystic duct, 673'; 
calcification of, in obstruction of 
gastric duct, 674; diverticula of, 674; 
obstruction of common duet of, 574; 
obstruction of cystic duct of, 673. ' 
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3a&0pmg consmftptioH, 184. 

Ga&stonieB^ 570-578; a cause of intes- 
<:inai obstruction, 537; a capse of* 
Intestinal obstruction; diagnosis of, 
541; biliary colic in, 572; biliary 
fistulse due to, 575; diagnosis of, 
576; iri typhoid fever, 23; intetinal 
obstruction due to, 575; jaundice in, 
572; obstruction of the common duct 
in, 574; obstruction of the cystic 
duct in, 573; origin- of, 570; perfora- 
tion into the peritoneum in, 576; 
physical characters of, 571 ; prognosis 
of, 576; remote effects of, 575; seat 
of formation of, 572; symptoms of, 
572; treatment of, 577. 

Ganglionitis, 1091-1092. 

Oangosa, 377. 

Gangrene of extremities in arterio- 
sclerosis, 861. 

Gangrene of lung, 660-662; abscess of 
the brain and, 661; aspiration pneu- 
monia and, 660; bronchitis and, 661; 
diseases causing, 660; embolism and, 
660; etiology of, 660: in lobar pneu- 
monia, 95; in typhoid fever, 10; 
lobar pneumonia and, 660; morbid 
anatomy of, 661; jierforation of the 
pleura and, 661 ; symptoms and 
course of, 661; treatment of, 662; 
tuberculous cavity and, 660. 

Gangrenous stomatitis, 455. 

Gas poisoning, 383; benzene, 384; car- 
bon bisulphide, 384; carbon mon- 
oxide, 383 ; in World War, 384. 

Gastric acidity in peptic ulcer, treat- 
ment of, 493. 

Gastric catarrh, acute, 474; chronic, 
482 (see Gastritis, chronic). 

Gastric crises in tabes dorsalis, 940. 

Gastric disturbances due to vagus 
nerve, 1078. 

Gastric pain, 509 ; treatment of, 512. 

Gastric ulcer (see Peptic ulcer) ; can- 
cer of stomach and, 495. 

Gastritis, acute, 474-476; diagnosis of, 
474; diphtheritic or membranous, 
476; etiplogy of, 474; morbid anat- 
omy of, 474; mycotic, 476; parasitic, 
476; phlegmonous, 475; suppurative, 
475; symptoms of, 474; toxic, 475; 
treatment of, 475. 

Gastritis, chronic, 476-482; cancer of 
the stomach differentiated from, 418, 
500; constipation in, treatment of, 
481 ; definition of, 476 ; diagnosis of; 
478; dietetic treatment of, 479; 
etiology of, 476; flatulency in, treat- 
ment of, 481; general treatment of, 
479-480; medicinal treatment of, 
480; morbid anatomy of, 477; symp- 


toms of, 477; teeth in, car© of, 4^iJ 
treatment of, 478 ; vomiting ix^ iaSaalt- 
ment of, 481. , 

Gastritis polyposa, 477; simple 
Gastritis, acute). 

Oastrodiscus (Amphistoma) hominis, 
294. 

Gastro-intestinal influenza, 123. 

Gastropliilus equi, 323. ^ ^ 

Gustrostaxis, 492, 503; diagnosis of, 
492. 

Gaucher’s splenomegaly, 915. 

Genitals, diphtheria of, 57, 63* 

Genito-urinary system, tuberculosis of, 
216. 

Geographical tongue, 456. 

Gennan measles, 345. 

Gigantism, hyperpituitarisnx leading 
to, 906. 

(Hgantorhynchus, 319. 

Gillea de la Tourette’s disease, 1102. 

Glanders, 149-150; acute, li^*^*Bacillus 
mallei, causative organism of, 149; 
chronic, 149; definition of, 149; diag- 
nosis of, 150; etiology of, 149; mal- 
ic in in diagnosis of, 150; morbid 
anatomy of, 149 : occurrence of, 
149; symptoms of, 149; pustular, 
and small-pox, 332; treatment of, 
150. 

Glandular fever, 372-373 ; definition of, 
372; diagnosis of, 373; etiology of, 
372 ; symptoms of, 372 ; treatment of, 
373. 


Glenard’s disease, 645. 

Glioma, 1 36-997 ; of brain, 1037. 
Glioma tosis, 996-997. • . 

Glossitis in typhoid fever, 18. 
Glosso-labio-laryngoil * paralysis, 951- 
952. • < 

Glosso - labio - phaiy^i^al paralysis, 
hoarseness m, . 

Glottis, (cdemaj^i ^lyphoid fever, 10, 
Gluteal nerve, of, 1088. 

Glycosuria;:^, in di41»etes mdlitu^ 4^3; 
diam(^4\of, 437; pituitary body 

fer, 134-187. (See Undulant 


, ict test in Hyperthyroidism, 901. 
Goitre, adenomatous, 89fi; exophthal- 
mic, 897-902 ; sins^le, 891 ; simple, 
hyperthyroidism dSferentiatad from, 
892/ . 


Gonococcal peritonitis, symptoms of, 
604. • 4,; 

Gonoeoecus, cau&O of peritonitis, 
603; causative organism of gonoi^ 
rheea, 128. * , ' 

Gonococcus arthritis, rheumatic jfeyer 
differentiated from, 364. ‘v 





. .'KS^i^ococcus infection, 128-131; arthritis 
%[ ;ia/'129; causarive organism of, 128; 
defcitioli of, l28; etiology of, 128; 

g^norrhww causative 
4g^t of, 128 ; primary lesion in, 12^ ; 
pysemia, 129 ; septicajmia, 129; spread 
. in, the ^nitg-urinary organs, 

129; systemic, 129. 

Gonococcus septicamia, 129. 

Gonococcus vaginitis, 128. 

Gunorrhcea, 128-131 (see Gonococcus 
infection); chorea and, 1096; endo- 
carditis in, 816; septico-pyajmia and, 
49. 

. Gonorrheal arthritis, arthritis de- 
formans differentiated from, 1165. 
^Gout, 421-429; acute,' 424; alcohol and, 
422, 428; arthritis deformans differ- 
entiated from, 1165; biliousness in, 
427; bronchitis in, 622; cardio- 
vesicular symptoms in, 426; chronic, 
425; ctitaneous eruptions in, 426; 
definition of, 421 ; diagnosis in, 427 ; 
dietetic treatment of, 428; endo- 
carditis in, 810; etiology of, 421; ex- 
citing 'causes in, 422; eye affections 
in, 427 ; food and, 422 ; gastro-intesti- 
nal "disorders in, 426; heredity and, 
422; hygiene in, 428; irregular, 426; 
‘^lead,” 423; medical treatment in, 
429; metabolism in, 421; mineral 
waters in, 428; nervous manifesta- 
tions in, 426; occupation and, 422; 
pathology of, 423; predisposing 
causes in, 422; prognosis of, 427; 
pulmonary disorders in^ ^427; retro- 
cedent, 425.;* rheumatic fever differ- 
entiated from, 364; suppressed, 425; 
symptoms of, 4^ ; treatment of, 428 ; 
uric acid in, 421, 422; urinary dis- 
orders in, 426 ; X-rays in, 427. 

Graham Steel 838. 

Grain poisoning, 404. ^ 

Grai^ular meningitis Menin- 

gitis, .tuberculous). 

Granulomata, infections of ; brain, 
1037. 

Graves' disease, 897-902. (See 
thyroidism.)* & 

Grippe, la, 120-124. (See InfluenxSj' 

“Ground-itch,” 313. 

Guinea-worm disease, 317. 

Gull's disease, '894. 

Gustatory impulse, nerve supplying, 
1066. ' . 


' spasm, 1102. ' ' 

, Balt>i$ f^ptoms, chorea differentiated 

from, 1100. 


Habiths phthisicus, 161. . V k ; 

Hsajnatochyluria, 616. 

ilflematemesis, $03. (See Hemorrhage 
ffom the, stodiach.) 

Hannatoma of dura mater, 966; of 
mesentery, 551. 

Hsematomyelia, 994. • 

Hsematorachis, 994. 

Hsematoporphyria congenita, 706. 

Ilseinaturia, 694, 695; di^nosis of, 
696; essential, 694; exercise causing, 
694; general diseases a cause of, 
694; in nephrolithiasis, 736; mela- » 
nuria in, 704; parasites causing, 
694; iwual causes of, 694; trauma a 
cause of, 694; treatment of, 695; 
urinary passages, affections of, caus- 
ing, 694 

Hsemic distomiasis, 294. 

Hemiplegia in cerebral embolism and 
thrombosis, treatment of, 1030. 

Hajinochroinalosis, 449-449; pigmenta- 
tion in, differentiated from Addison's 
disease, 884. 

Ila;moglobinuria, *254, 695; epidemic, 
767 ; epidemic, of the new-born, 696; 
malaria and, 696; melanuria in, 704; 
paroxysmal, 696; symptoms of, 696; 
syphilis and, 696; toxic, 695; treat- 
ment of, 690. 

Husmoglobinuric fever, 254. 

ILemolytic jaundice, 557 ; acholuric, 
hereditary. 258; acholuric, spleno- 
megaly in, 914.. 

TTa?moperi(;ardium, 782. 

Haemophilia, 767-769; definition of, 
767; diagnosis of, 768; distribution 
of, 767; hfemarthrosis in, 768; 
haemoptysis in, 644; haemorrhage of 
the stomach in, 503; history of, 767; 
inheritance and, 767; pathogenesis 
of, 768; ijrevention of, 768; purpura 
ha^morrhagica differentiated from, 
769; sex and, 767; symptoms of, 
768; treatment of, 769. 

Uffimoptysis, 643; diseases accom- 
panied by, 643-644; hajmatemesis 
differentiated from, 506; h^^sterical, 
1127 ; in heart disease, treatment of, 
813 ; in typhoid fever, 24 ; occurrence 
of, 643; parasitic, 293; symptoms of, 
644; treatment of, 645. 

Haemorrhages, acute secondary anaemia 
due to, 748; cause of cihronic sec- 
ondary anaemia, 744. 

Haemorrhage from the stomach, 503- 
605; diagnosis of, 504; etiology of. 
503; morbid anatomy of, 603; prog- 
nosis of, 606; symptoms of, 604. 

Haemorrhage in cerebral embolism and 
thrombosis, treatment of, 1029; in 
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^.chronic iatetstitial n^hritis, ^5 j in 
n^htitis, nT8Epni<j coma diff^en- 
tiated from coma of, 709; in pri- 
mary splenomegaly, 913 intest&al, 
in typhoid fever, 9, 19; into pan- 
creas, 595.. 

► IlsBinorJ^bage into spinal cord, 995 ; 
anatomical considerations of, 995- 
996; diagnosis of, 996; hsemorrliage 
into spinal membrane differentiated 
from, 995; symptoms of, 996; treat- 
ment of, 996. 

Hasmorrhage into spinal membrane, 
994; extra-meningeal, 994; hsomor- 
rhage into the cord differentiated 
from, 996; intra-meningoal, 994; 
symptoms of, 994. 

Ha3morrhage of brain, 1016-1026; of 
, stomach, hemoptysis differentiated 
from, 505; .pernicious anaeinia due 
to, .748; pulmonary, 643 (see Pul- 
monaiy hajmorrhage) ; treatment of, 
sodium citrate in, 40. 

Hfismorrhagic diathesis, 762, 

Hiemorrhagic diseases of the now-born, 
767-768. 

IIsBrnorrhagic infarction of lung, in 
typhoid fever, 10. 

Iliemorrhagic typhoid fever, 31. 

Hemothorax, 678. 

Haffkine’s vaccine in prophylaxis 
against plague, 144. 

Hair tumors in stomach, 501. 

Hallucinosis, acute, 390. 

Hansen, discovery of Bacillus leprce 
by, 154. 

Harvest bug, 320. 

Harvest rash, 323. 

Hay fever, 631-637; anaphylactic phe- 
nomena of, 631; animal emanations 
a cause of, 632;, antitoxin adininstra- 
tion in, serum sickness following, 
633; attack of, treatment of, 636; 
bacterial causes of, 632; course of, 
634; definition of, 631; diagnosis of, 
635; etiology of, 631; exciting cause 
of, 632; food proteins a cause of, 
632; lieredity in, 632; history of, 
631, 633; metabolic products a cause 
of, 632; pathology of, 633; physical 
signs of, 633; pollens a cause of, 
632; prognosis of, 635; sensitive 
groups of, treatment of, 636; serum; 
sickness,. after the administration of 
antitoxin in, 633; seruni‘ therapy in, 
636 ; symptoms of, 633 ; treatment\^f, 
635; vaccine^. therapy in, 636. i 

Head louse, 326-321. 

il^earing, disturbances of. (See Audi- 
tory nerve, diseases of.) , 

Heart, alternation of, 800; amyloid 


degener&tiito 
su^iency,^ 808.' , ^ 

Heart, aneurism o|, 844; of 
of walls> 844.; t 

Heart,^'broTO atropjiy o4; wi 

cardial insufficiency, 8OA, > , , V I 
Heart, congentia} afihetiozui of, 346^^ 
850; anomalies and .. lesions of 
valves, 847 ; anomaliejS general/ 
anomalies of the cardiac 
aorfic orifice, congenital JesionsS^, ^ 
845; bicuspid condition / in, S47|£ 
*^lue disease” in, 848^ ci^nosis Jn, v 
848; cyaposis in, diagnosis of, 8#^ ^ 
diagnosis of, 849; feptal endocarditis; . 
847; foramen ovale patent, 846; ; 
membranous s^tum lesions of, 847 ; 
pulmonary ’ orifice, lesions at, 8^;^ 
symptoms of, 848; transposition, of 
the large arterial trunks, 848; treat- 
ment of; 850. 

Heart, consciousness of, 783 cysts of, 
845. : 

Heart, dilatation of, 802-804 ; aortic in- 
sufficiency and, 827 ; etiology of* 802 ; 
Flint munnnr in, 838; following 
hypertrophtir 804; heart-strain fol- 
lowingj 803; heightened endodardiae 
pressure a cause of, 802; impaired 
nutrition of heart walls and, 804; 
mitral insufficiency and, 834; myo- 
carditis and, 804; occun’ence of, in 
cardiac disease, 803 ; parenchymatt)us 
degeneration and, ^W)4; pericardial 
adhesion a cause of, 804; pericarditis 
with effusion differentiated from, 
778; symptoms of, 809. 

Heart disease of, 7SB,,et seq, (see under 
separate heads) ; %ffectioh« ^^f the 
myocardium, 800-815; angina pec- 
toris, 850 '855 ; , brpnehitis in, 622 ; 
chorea ’and,/JlO&6; chronic valvular 
disease, ' congenital affec- 

tionC^^^^e heart, 846-850; endo- 
catd|^ 815-823; hesmoptysis in, 
644Sf|^ pulmonary tuberculosis, 211 ; 

, l^liricmary (edema in,^642; special 
pathological conditions, 844-846 ; 
sj^mptomatic and mechanical dis- 
ord^* 783-80Q. „ 

Heart* disordered action, of, 784; for- 
eign bodies in, '845; fragmentation 
and segmentation in; 807; hyper- 
trophy of, 800-802^ (see Sjpertrophy, 
cai^ia^); 'hypertrophy* .‘of - 

^ tricle of, in cl&nfe igfi^itial . . 

’ nephritis, 721; invph^eift ' . 
diphtfieria, ^64; involT!|iimt 
soarl# fever, »76; hsSSon4 
typhoiii, fever, 10; 

- orders , heari-mt,"' 
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of| d45; ^pitatio^ of, 7S$- 
787; paienchymatoujs degeneration 
807;, parasites and, 845: patho- 
loildcal conditions in, 844; 

roptbtre of, 846; strain, result of 
dilatation of heart, 803; sympto- 
malic disordeft of, 783-787; syphilis 
of, 284; TalTular diseases of, angina 
P^oris in, 861; 'abounds of, 845. 
iif^HoaTt^beat, mechanical disorders of, 
787-8<K); alternation of the heart, 
^ 800; auricular' fibrillation, 794; 
7 bradycardia, 788 ; bradycardia, patho- 
logical, 788; bradycardia, physio- 
logical, 788; hranoh bundle or intra- 
ventricukr block, 800; disturbances 
of rate, 788-789; disturbances of 
rhythm and force, 789-800; extra- 
systole or premature contraction, 
*789; heart‘'block, 796; simple par- 
oxysmal tachycardia, 792 ; sino- 
aurlcuTar block, 799; sinus arrhyth- 
mia, 789; Stokes- Adams syndrome, 
798 ; tachycardia, 788. 

Heart-beat, normal mechanism of, 787. 

Heart-block, 790; complete, 798; 
etiology of, 797; in diphtheria, 04; 
prognosis of, 798 ; Stokes- Adams 
syndrome and, 797-798; symptoms of, 
797 ; treatment of, 799. 

Heat exhaustion (sunstroke), defini- 
tion of, 378; distribution of, 378; 
history of, 378. 

Ilebefdim’s nodes in arthritis de- 
formans, 1162; treatment of, 1167. 

TIeine-Mediu disease, 974. (,8ee Polio- 
myelitifl, acute.) 

Hemicraipa, 1113-1116. (See Migraine.) 

Hemiplegia, crossed, in cerebral 
]ia*morrhage, 1022 ; in cerebral 
liseniorrhage, 1020; in malaria, 254; 
in measles, 343; in typhoid fever, 
25; spastica ccrcbralis, 1035. 

Hemiplegie flasque, 1024, 

Hepatic artery, affections of, 663; 
aneurism of, 878. 

Hepatic distpmiasis, 294. 

Hepatic sypmlis, 281; treatment of, 
290. 

Hepatic vein, affections of, 663. 

Hepatitis, malarial, 24S. 

Hepato-lenticular degeneration, 961. 

Hereditary and familial disease of the 
nervous system, 854-863. 

Hereditory ataxia, 067-959. . 

Hereditary cerebellar atpia, 959. 

Hereditary chdrea, chronic, 960-961. 

Hereditary jaundice, 55j8-559. 

Hereditaty epastic paraplegia, 959-960. 
intestinal obstruction differen- 
from> 580. 


Heroin addiction, 892, « ^ 

^pEerpes, in influenaa, 128; in lobar 
pneumonia, 92. 

Hejpos zoster, 1091^1092. 

Herpetic stomatitis, 464. 

Hict^ough, 1083.' 

High blood pressure (see Hyperten- # 
sion). 

Hii^joint disease, arthritis deformans a 
differentiated from, 1165. 

^^Hippocratic fingers,'^ 206. 

Hirschprung^s disease, 550. 

Histoplasmosis, 236. ^ 

Histoplofimi mpsulaii, 236. 

Hoarseness, causes of, 621. 

Hodgkin’s disease, 759-762; acute form 
of, 760; course of, 762; definition of, 
759; diagnosis of, 761; etiology of, 
759; histology of, 760; history of, 
759; latent type of, 761; leutomia 
differentiated from, 702; locfilized 
form of, 760; lymphadenia ossiura, 

701 ; lymph gland involvement in, 
759 ; lymphogranulomatosis, 761 ; 
lympho-sarcoma differentiated from, 
702; morbid anatomy of, 769; spleen 
enlargement, 759; spleuomegalic 
form of, 761; sympxoms of, 760; 
treatment of, 762; tuberculosis dif- 
ferentiated from, 761 ; with relapsing 
py/exia, 760. 

‘‘Holding the bre «th,” 618. 

Homalomyia scalaris, 322. 

Hookworm, pernicious anaemia duo to, 
747. 

Hookworm disease, 311-314. (See kilso 
Uncinariasis ) 

llormonie infantilism, 909. 

Hospital fever, 349. ^ 

Hour-glass stomach in peptic ulcer, 
491. 

Hughlings-Jackson syndrome, 1082. 

Hunger, 510. 

Huntington’s chorea. 960-961. 

Hutchinson’s teeth, 276. 

Hydatid disease, 300. (See also 
Echinococcus disease*.) 

Hydrarthrosis, intermittent, 1168. 

Hydrocephalic cry, 174. 

Hydrocephalus, 1046-1048; acquired 
chronic, 1048; acute, 172 (see Menin- 
gitis, tuberculous) ; chronic intejrnal, 
1047; definition of, 1046; diagnosis 
of, 1048; in eerebro-spinal fever, 
117; in eerebro-spinal fever, treat- 
ment of, 120; prognosis of, 1048; 
serous meningitis, 1046’; treatment 
of, 1048. 

Hydronephrosis, 731-733; congenital 
hydro-ureter and, 689; definition of, 
731; etiology of, 731; mtermittent, 
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• W2; 'intermittent, in movable kid- 
ney, 691; movable kidney in, 732: 
ovarian tumor differentiated from, 
732 ; patholofjfy of, 732 ; prognosis of, 
733; symptoms of, 732; treatment of, 
733; tumor in, 732. 

Hydroi)erieardiura, 782. 

Hydrophobia, 355-358; defiritiou of, 

^ 355; diagnosis of, 35(5; differentiated 

from tetanus, 147 ; distribution of, 
355 ; etiology of, 355 ; inoubiition 
period of, 355; morbid anatomy ot, 
350; paralytic stage in, 350; lire- 
monitory stage in, 350; preventi\(‘ 
inoculation in, 357 ; prophylaxis in, 
357; ps(‘udo-, 357; stage of excite- 
ment iu, 35r» ; hyinptoiiis of, 350 ; 
tetanus differentiated from, 357 ; 
treatment of, 357. 

Hydro-imeumol liorax, 079. 

lIij(hopft ad mafulam, 432. 

Ilydrothorax, 078; pleural effusion dif- 
ferentiated from, (573. 

Hydro- ureter, congenital, and hydro 
nephrosis, 0S9. 

UymtniolepiH dinihinfa, 29(5. 

Ilymovohpls nana, 297. 

Hyperacidity, gastric^, 508. 

Ifyperjpinia, cerebral, 1014. 

Hyperspsthosia, gastric, 509; gastrii*, 
treatment of, 512; hysterical, 1120; 
of tongue, 457. 

TTyperehlorhydria, 508. 

Hyi)eremia, active, in the kidneys, 
092; mechanical, 092. 

IlyiDcrosmia, 105(5. 

Hyperpiesia, S57. 

Tlyperi)ituitarism, 905, 9()(). 

ITyperplnstie sclerosis, diffuse, 857, 85s. 

Hyperpyrexia, hyst(Tieal, 1130. 

Hypersecretion, gastric, 508; troatiiieiit 
of, 512. 

Hypertension, 803; arterio-sclerosi^ 
and, 856; artorio-M'lerosis and, treat- 
ment of, 8(50; essential, 8(53; etiology 
of, 803; hypertrophy of the left ven- 
triele a eause of, 803; in arterio- 
selero^fis, 800, 803; m endocrine 
gland disturbance, 803; in intra- 
cranial conditions, 8(53; in obesity, 
863; in renal disease, 8(>3; patho- 
genesis of, 803; primary, distiii- 
,>.-vgiii8hed from chronic interstitial 
nephritis, 725; prognosis of, 804; 
symptoms of, 803 ; treatment of, 864 ; 

^ use of vasodilators in treatment of, 
804. 

^liHyperthyroidism, 897-902; acute form 
of, 898; age and, 898; ‘‘autonomic 
imbalance'’ in, 901; basal metabol- 
ism in, 900; ebronie, 899; definition 


of, 89T; diagnosis of, 901; enlarge- 
ment of the thyroid in, 899; etiolojpy 
of, 898 ; exophthalmos in, 899 ; fam- 
ily predisposition to, 898; Goetsch 
test in, 901 ; history of, 898 ; pathology 
of, 898; prognosis of, 900; sex and, 
898 ; surgical meisurcs in, 901 ; 
symptoms of, 898; tachycardia in, 
899; thyroid extract in diagnosis-, of, 
901; treatment of, 901; tremor 413, 
900. 

Jjypertrophic biliary cirrhosis. 582- 
583; cancer of the liver differen- 
tiated from, 591; splenomegaly in, 
914. 

Hypertrophy, cardiac, 800; aortic in- 
sufficiency and, 827 ; dilatation fol- 
lowing, 804; mitral insufficiency aiul, 
834 ; of loft ventricle, 801 ; of right 
ventricle, 801 ; symptoms of, 801 ; f 
varieties of, 800. . 

Hypoacidity, treatment of, ^J2. * 

Hyijochondria, neurasthenia and, 1138 , 

Hypoglossal nerve, diheases of, 1081- ^ 
1082; paralysis, 1081; spasm, lOSI, f 

Hypophysis cerebri, anatomy • of. 901; 
changes in growth due to, OOJ, dis- ^ 
eases of, 904-908 ; di'^turbanecs in » 
function of, 905; functions of, 904; 
glycosuria iu disturbances of, 907 ; 
in diabetes inellitns, influence ot, * 
431; removal of, 004. 

Hypopituitarism, 90(5. 

Hyposccretion, gastric, 509. 

Hypotension, 8(54; adrenal insufficiency ^ 
and, 805; anamiia and. 804; arterio- ^ 
sclerosis and, 804; cachexia and, ^ 
805; endocrine gland dislurl)aTiccs 
and, 804; etiology of, 8(54; in aortitis 
8(5(5; symptoms of, 805; treatment of, 
805; vaso- motor disturbanees and, 
8(54; white pressure line cm skin in, 
805. 

Hypothyroidism, 891-896; acromegaly 
and, 906; clinical forma of, 893; cre- 
tiniRtn, 893; cre-tinism, endemic, 894 ; 
definition of, 891 ; etiojogy of, 8t)3 ; 
history of, 891; in children, diug- * 
noeis of, 895; tnyxopdemil, diagnosis 
of, 895; myxeedema, juvenile, 894; 
myxqpdema, of adults, 894; rayx- 
a^dema, operative, 895 ; nephritis 
diff(Tentiated from, 895; tiTeatinont 
of, 890. 

Hysteria,, 1121-1138; analytical method 
in treatment of, 1132; aphonia iu, 
1127; Babinski’s theory of, 1122; 
Breuer-Froud psyehoaiialytical meth- 
od of treatinfnt of, 1182; ^rwr- 
Freud theory of, 1122; cardio^vasoii- 
lar system in, 1128t Charcot’s tjwW 






of* 11^; 6iioreia differ^tiafeni doiiiic, .1105; diagii6als of, 1105;^ 

. 1100; ‘"chorea majof^ Ai^/: il23; ^etiology of, 1104; prognosis of, 1105; 

eontractiures and spaams in, ll25,; symptonts of, 1105; treatment of,. 

' convulsive, 1124; cough' in,- 1127; 1105. 

definition pf, 1121; delirium in, Infantile paralysis. •{See Polio-i^e- 
1129; diagnosis of, 1130; digestive litis, acute.) 

system in, 112? ; disorders of sensa-^ Infantile scurvy. {See Scurvy, infan- 
tiop in, 1126; dyspnoea in, 1127 ; ©du- tile.) 

cation and, 1123; etiology of, 1121; Infantilism, 908-910; “aiigioplastie,” 
fever in, 1129; globus hystericOs in, 909; chachectic, 909; definition of, 

1124, 1127; haemoptysis in, 1127; 908; etiology of, 909; Frohlich type, 

hspraorrhage of the stomach in, 503; 906, 909; hormonic, 909; idiopathic, 

hallucinations’ in, 1129; heightened 909; Lorain type of, 909 ; pancreatic, 

suggestibility and, 1121; heredity 594; panereatico-intestinal type of, 

and, 1123; hydrotherapy in, 1133; 909 ; progeria, 910 ; thyroidal or creti- 

hyperjesthesia in, 1126; hyper- noid, 893, 909. 

. pyrexia in, 1130; hypnosis in, treat- Infarction, intestinal, 661. 

mcnt of, 1131 ; hysterical fancies and. Infections, cause of chronic secondary 
1123; hystero-epilepsy, 1124; in chil- ansemia, 743. 
drcn, 1123; joint auctions in, 1128- Infectious cirrhosis of the liver, 578. 
3129; i^ental symptoms in, 1129 ^ Infectious diseases of doubtful or un^ 
muscle ‘judgment and, 1121; non- known etiology, 323 et seq. 
convulsive forms of, 1125; oedema in, Infectious mononucleosis, 372.’ 

1129; “pandemic chorea,” 1123; Infective encephalitis, 974. 

paralysis in, 1125; 'pathomimia in. Inflammation of the brain, 1043-1046; 
1129; psycho-analysis in, 11.32; acute encephalitis, 1043-1044; sup- 

ply c]iot bora py in, 1131; reeducation purative encephalitis, 1044-1046. 
in, 1131; respiratory apparatus in, Influen/.a, 120-124; alopecia in, 124; 

1127; rhythmic sj)asm in, 1126; sex Bacillus influenzm causative organ- 

aiid, 1123; special senses in, 1127; ism of, 120, 121, 122; bacteriology 

status hystericus in, 1129; stigmata of, 121; blood condition in, 123; 

in, 1129; suggestion in treatment of, bronchiectasis in, 123; bronchitis, 

1131; symptoms of, 1124* treatment 122; broncho-pneumonia in, 121; 

of, 1130; tremor in, 1126; tympanites cholelithiasis in, 123; complications 

. in, 1128; visceral manifestations in, of, 123; conjunctivitis, catarrhal, in, 

1127. 123; definition of, 124; diagnosis of, 

llyst(‘rical amaurosis, 1057. 124; cmiihysema, subcutaneous, in, 

Hysterical diplegia, 1125. 122; endocarditis in, 123; epidemics 

Hysterical peritonitis, acute perito- of, 124; ctiologj" of, 121 ; febrile form 

iiitis diirorentiated from, 606. of, 123; forms of, 121, 122; gastro- 

Ilystcrical treujor, 1095.' , intestinal form of, 123; herpes in, 

123; history of, 324,* iritis in, 123; 
lcuka»mia and, 758; meningitis and, 

I 123, 966 ; myocarditis in, 123 ; 

• nephritis in, 123; nervous form of, 

Ice, Bacillus typhosus in, 4. 123; nostras, 121; optic neuritis in, 

Icterus, 553-g59. {See Jaundice.) 123; orchitis in, 123; otitis media in. 

Icterus neonatorum, 559; hereditai^, 123; pathology of, 121; pewearditis 

558. ’ ’ in, 123; peritonitis in, 123; phlebitis 

Icterus syphiliticus praecox, 274. in, 123; pleurisy, 122; pneumonia, 

Idiopatliic infantilism, 909. 122; prognosis of, 124; pulmonary 

ldic)|)^hic internal hydrocephalus, tuberculosis and, 122; renal aflFec- 

1046. • I tions in; 124; respiratory form of, 

“Iliac phlegmon,” 528. 122 ; simple form of, 122 ; symptoms 

'“'^Wetigo contagiosa/ and small-pox, of, 122; thrombosis in, 123; treat- 

. J ’ ment of, 124; typhoid fever and, ,28; 

tic, H^gfrel ^ ^ < vera, 121 ; vert^ after, 123. 

caus^r^res^cmie seodhdary Infusoria, parasitic, diseases due to, 

\ 293. 

» progresBi'^® 704. Jpsolation, 378. 

diabetes mellitu9^j440, 441. 
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i'M imellitus, 4^% 

lllB; fat *6in- 
_ ___ diflPei«ntiat€d itovk, MS. ® 
I|it0nmttent fever, abeoess of liver dif- 
ferentiated from, 588. 

capsule, topical diagnosis of 
‘ symptoms in,^ 1002. 

Internal secretion glands, diseases of, 
. 881 ei seq.; in diabetes roellitus, in- 
Siuence of, 430. 

‘Intestinal auto-intoxication, in con- 
stipation, 542. 

Intestinal cestodes, 296. 

Intestinal distomiasis, 294. 

Intestinal hffiniorrliage, in bacillary 
^sentery, 133; in typhoid fever, 9; 
in typhoid fever, treatment of, 40. 
Intestinal intussusception, cause of ob- 
struction, 535; cause of obstruction, 
dia^osis of, 540; symptoms of, 539. 
Intestinal lesions in typhoid fever, 7. 
Intestinal obstruction, 535-541; abnor- 
mal contents cause of, 537; acute, 
symptoms of, 538; acute, treatment 
of, 541"; chronic, symptoms of, 539; 
chronic, treatment of, 541; diagnosis 
of, 539 ; enteritis, acute, differen- 
tiated from, 539; enteroliths a cause 
of, 537; etiology of, 535; faecal im- 
paction in, symptoms of, 539; faecal 
obstruction in, diagnosis of, 543 ; 
foreign bodies a cause of, 537 ; gall- 
stones a cause of, 537 ; hernia differ- 
entiated |rom, 539; intussusception 
a cause of, 535 ; intussusception, 
chronic, in symptoms of, 539; lead 
♦ poisoning differentiated from, 539; 
nature of obstruction in, diagnosis 
of, 540; pancreatitis acute differen- 
tiated, from, 539; paralytic ileus a 
cause of, 538; pathology of, 535; 
peritonitis differentiated from, 539, 
ff06 prognosis of, 541 ; ,round worms 
a cause of, 537 ; situation of obstruc- 
tion in, diagnosis of, 540; strangula- 
tion a xsause of, 535; strictures a 
cause of, ; stricture in, symptoms 
of, 53a; symptoms of, 538; treatment 
of, 541; tumor a cause of, 537; 
tumor in, diagnosis of, 540 ; volvulus 
a cause 536; volvulus in, diag*- 
nosis of,' 541. 

Intestinal perforation in typhoid fever, 
treatment of, 40- ' 

Intestinal sand, 550^ 

Intestinal stra^goiation a. Muse ob- 
struction, 535; diagnosK of, 54^ 
Intestinal stricture, causa of obstruct 
tion, 537 ; symptoms of, 539. 
Intestinal tseniasis, 296-298. 

Intestinal tuberculosis in pulmon^ | 


" (Shronic ulcerative 

Intestiml tuAors, 547-W8; jrf 

obstruction, . 537 ; cauM pf 
tion, diagnosis of, 540; 

548; symptoms of^ 

Intestinal ulcer, 519;.oan!C^d^^,^ip^; 
diagnosis' of, 519J 
perforation, 519; 

Intestines, diseases of, , 
quhred diverticula, 

528*534 O^e abo A|ipMaicilis)| , 
cerous ulcers, 519; oarbohydmtie ;^-^^ 
digestion, symptoms of, 510; eb^c 
affection, 516 ; congenital diverticula, : 
^550; constipation, 541-545; diarrhosa, , 
513; diarrjb<ea acute, treatment of, 
520; diarrhoea chronic, treatmMt of, 
520; diarrhoea! diseases in childteni 
521-527 ; dilatation of the colon, 549*- 
550; diphtheroid or croupous ente* 
ritis, 517; diverticulitis, 550; ducy . 
denal affections, . 553; Supdeniti^ 
516; enteritis, 513; intestiiial ob- 
struction, 535-541 (see Intestinal ob- 
struction); intestinal sand, 550; 
mesentery affections, . 551-552 ; . 
mucous colitis, 548-549 ; neoplasm, 
547-547; ‘ perisigmoiditis, ^ 550; 
pUegmonous ehteritis, 617,; psilosis, 
516; sprue, 576; solitary ulcer, 619; 
ulceration from external perforation, 
,519; ulcerative enteritis, 618; ulcers, 
diagnosis^-of, 519; visceroptosis, 545- 
647. 

Intestines, perforation of, in typhoid 
fever,^ 9, 21. 

Intestines, tuberculosis 213; diag- 
nosis of, 215; extension from the 
peritoneum, 214; of caecum, 213; of 
ileo-caecal region, localized chronic, 
214; of rectum, 214; primary, 213'; 
secondary, 214. 

Intoxications, 887.-406 ; alcoholism, 
387-391; arsenical poisoning, 398; 
brass poisoning, 398 ; c^se of 
chronic secondary anaemia, 744; co- 
cainism, 393; food poisoning, 401; 
lead iwisoning,, 391; ’^mercurial 
poisoning^ 400.; nephritis in, 710, 
Hi; opium habit, 391-393. 

Intracranial tmnoira, vMtigo in, 1074. 

Intraventricular block, 800, . 

Involuntary nervous ^ system, .93^. .. 

Iridoplegia, 1062; accommodation, 
1062 ; loss of s!i;m reflex, 1063; r^ex, 

„ 1062. • : ^ ^ 
f in infe,\za, 123", ? 

tv' 331f slv^lis, 274. 

Irritably 784. 

Ischaemi^atiibago, 115" 
yoh^^vfneory dl; .. 
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f 988; in ^nooftlefi!, 844; in rheumatic 
' fever, 382; reourrens, 1051, 
ftolyorrhoihenitifi, 179-1H3, 

Pons, topical diagnosis of lesions in, 
. 1004, 

Poplitoal nerve, external, lesions of, 
t ^3089; internal, leSions of, 1089. 
Pork tapeworm, 290, 

PoTOcephalus aimillatas, 319. 
portal eirrhobis of the liver, 5?9 ; ascites 
in, 580; atrophic cirrhobis of Laeii' 
nec, 579; compcnbatory circulation 
in, 580; diagnosis of, 681; etiology 
of, 579 ; fatty cirrhotic liver, 679 ; in 
children, 579; jaundice in, 681; mor- 
bid anatomy of, 579; obbtructivo 
pyinptouib in, 6S0 ; portal vein throm- 
bosis* or obliteration differentiated 
from, 682; prognosis of, 682; splenic 
ansemiu with cirrhosis differentiated 
from, 5tS2; symptoms of, 680; byphi- 
litic cirrhbsib differentiated Iroiu, 
581 ; toxic s.vinploins in, 681 ; tubercu- 
losis in, 679. 

Portal vfM'n, diseases of, 5()3; tliroin- 
bosis or obliteration, horial vein 
eirrhobib differentiated frtuii, 6s2. 
Pobt-<)perativ(* einbolfom, C47. 

Posterior bjiiiial sederosis, 935-944. 

{Se^ Tabes dorsalis.) 

Pobt-zonul neuralgia, 10^3* 

Pot a to-poi honing, 406. 

Pregnancy, acute nephritis of, 713; 
albumiiiuria in, 698; chorea and, 
109G; leukaemia and, 754; nephritis 
ill, 730; pernicious ansemia due to, 
747; pigmentation in, differentiated 
from Addfton’s disease, 884; pul- 
nioiiar;>" (edema in, 642; typhoid fevc*r 
in, 31. 

Progressive (central) muscnlar atrophy, 
948-951 ; amyotrophic spastic form 
of, 950; definition of, 948; diagnosis 
of, 9.')6 ; tttiology of, 949 ; history of, 
949; main on griffe in, 960; morbid 
anatomy of, 949; hjmiptoms of, 960; 
treatment of, 951. 

Prcbbyophrenia, *1014. 

[Professional spasms, 1120-1121. 
Progeiia, 910. 

Progrc'ssive bulbar paralysis, 948. 
Progressive interstitii\l liypertrophic 
neuritis^^ 957, 

Progressive lenticular degeneration, 
961. 

Rrogresisive neurat,;mu9cular atrophy, 
956. 

Prostate, syphilitic involvement of, 
285; tuberculosis of, 220. 

Prostatic abscess, s^ticopyiemia and^ 
49. 


Prostatic disease,* Attack simulating 
renal colic in, 737. 

Protginuria, 607. (See Albpminuria.) 
Protozoan infections, 238-298 ; cocci- 
diobis, 238, 

Pseudo-aiifpmia, 742. 

Pseudo-cirrhosis of Pick, 610, 7'‘0. ^ 

Pseudo-diphtliorin bacilhia, 67, ' 

Pseudo-hydrophobia, 357. 
Pseudo-leukaiinia, 759. 
pseudo-leukaemia splcmica, 701. 

Pseudo- lipoma, 447. 

Pseudo-sclerosis, bimulating multiple 
bclerosis, 989. 

Pseudo-tabes, 330. 

Psilo^is, 516. 

Pbittacosis, 374. 

PborosiK'niiiasib, 238. 

Psyvliastlioiiia, 1133-1143; in diagnosis 
of neuraatbenia, 1137. (Ncc Neu- 
rasthenia.) 

J\ycho-analybis, 1332. 

Psjcliosis, opid(*ini(* t‘nc‘t jdialitis and, 
977; polyneuritica, 3SS. 

Psychoses tvphoi 1, J6. 

JNycbotlicrapy ni hysleriri, 3131; in 
iieuraslhciiici, lUJ 
Ptosis, 1062. 

Ptyuhbin, 459. 

Puer])eral fev(‘r, endocarditis in, 816, 
Piiler tnilans, 321. 

Pulex pencil ans^ 322. 

Pulmonary artery, aneurism of, S78; 
sclerobih of, 859. 

Pulmonary lironcliifis, dironic, dif- 
f(*rentiatcd fioiii, <)2(>. 

Pulmonary distonnasis 293. ^ 

Pulmonary fibrosis, 64s-(>51 ; bronclii- 
ectahis and, 650; clironic, 649; 
diagnosis of, 653 ; diffuse, 618; 
etiology of, 648; fibroid tubereulo'^is 
differentiated from, 651 ; following 
acute lobar pneumonia, 648; follow- 
ing broTieho-iineumonia, 618; haimor- 
rhage and, 6.50; iu lung syjdulis, 649; 
in pulmonary eoinpressfou or obstruc- 
tion, 649; local. Ols, 650; morbid 
anatomy of, 649; ju'rihronehial, 660; 
jdiyhieal bigiih of, 650; pleurogenous 
interstitial, 649; rctic'ular form of, 
650; symptoms and course of, 650; 
treatment of, 051. 

Pulmonary Jiumiorrhage, 643 ; broncho- 
pulmonary form of, 643; lwi*mopt.vsis, 
643 (^ce IlfiPinoptysib) ; pulmonary 
infarction, 644; treatment of, 645, 
Pulmonary infarction, 646; etiology of, 
646; symptoms of, 647. 

Pulmonary insuffieiencT, 341. 

Pulmonary a^dema, 642, 

Pulmonary orifice, congenital lesions 
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at]*6$ia^or oBliteration^ 848; 
84^; of, and Bteno- 

ink o£ conus iirteiriosos/ 848. m , 

Pulmtoary stenosis, 841. ♦ 

Pulmonaiy syphiliBj 280. 

Pulmooiary tubetculosis, 183-212, 02C. 

% (See Tuberculosis, pulmonary.) 

Pulmonary valve disease, 840. 

Pnlsatinff pleurisy, 070. 

Pulsus altemans, 800. 

Vulsus bigcminus, 790; auricular, 700; 
nodal or auricular-ventrical, 790; 
oecurrenKie of, 791 ; signiticanoe ot, 
791 ; symptoms of, 701 ; treatment of, 
791; variations of, 791; ventricular, 
790. 

pulsus trigeminus, 790. 

Purpura, 702; albuminuria in, 698, 
704; arthritic, 763; oaehectio, 703; 
chronic, 764; definition of, 702; ful- 
nnnana, 76.5; gastro-intestinal orisi*8 
in, 764; haemorrhage of the stomach 
in, 603; haemorrhagica, 76.5; ha^mor- 
rhagica, haemophilia difierentiated 
from, 769; ha*inorrhagica, hajmopty- 
sis in, 644; in chronic interstitial 
nephritis, 725; meask's difierentiated 
from, 706; mechanical, 703; neurotic, 
703; purimric spots in, 702; rheu- 
mutic, 763; a<»urvy differentiated from 
purpura ha^morrliagieii, 706; septico- 
pysefnia and, 49; simplex, 76.3; small- 
pox differentiated from, 760; spleen 
enlargement in, 704; symptomatic, 
763^ toxic, 763; trwitment of, 766; 
variolosa, 329; visceral lesions, 704, 

Putrid bronchitis, 025. 

Putrid sore mouth, 454. 

Pyaomia, 47 (sre Septico-i)ya)mia) ; en- 
docarditis differentiated from, 821 ; 
in typhoid fever, 28. 

Pyelitis, 728-731 ; a<*ute suppurative 
nephritis in, 729; appendicitis dif- 
ferentiated from, 53.3; caieulou'i, 
septico-pyfflmia and, 49; chronic, 
symptoms oT, 729 ; definition of, 728 ; 
diagnosis of, WO; etiology of, 728; 
following cystitis, 729; in nephroli- 
thiasis, 736; intermittent fever in, 
730; morbid anatomy of, 728; post- 
typhoid, 27; prognosis of, 731; pro- 
longed suppuration in, 730; pyelone- 
phritis, 729; pyelonephritis differen- 
tiated from, 731; pyonephrosis in, 
729; pyuria in, 700, 729; suppura- 
tive, cystitis (JUfferentiated from, 
730; symptoms of, 729; treatment 
of, 731 ; tuberculous,* 729 ; tubercu- 
loub, typhofid-fever resembling, 730; 
ureteral stricture in diagnosis of, 
730, 


Pyelonephritis, in pyelitis^ 799; pye* 
Jitis differentiated from, 781; 
lonephritfe, pyuria in, 700. 
Pyknol4l8y> I’llO. * * 

Pyleplilebitis suppurative, etiology of, 
585; morbid anatomy of, 686; symp- 
toms of, 587. ^ 

Pyloric obstruction, chironlc dilatation 
of stomach due to, 483; in peptic 
ulcer, treatment of, 498; symptoms 

. of, 484. 

Pirlorospasm, 507. * * 

Pylorus, hypertrophifiLjtenoek of, 502; 
conijenitai, 502; in adults, 502. ' 

Pylorus, insufficiency or incontinence 
of, 508. 

Pyoc^yanic disease, 47. 

Pyogenic infections, 45-62 ; bacteiiymia, ' 
46 ; causative micro-organisms of, 
45; definition of, 46; erysipelas and, 
52; focal infection, 50; progressive 
septicflBmia, 46; saprtSnSa, 45; septi- 
esemia, 46 ; septicsemia, without 
recognizable local inf(K*tion, 47 ; sep- 
tieo-pysDmia, 47; spptieo-pytemia, R 
coll, 48; septico-pycemia, jS. proicus, 
48; septico-pyiEeinift, i?. pyocyanid^ua, 
48; septieo-pya»mia, B, tifphosus, 48; 
terminal infections, 52; toxajmia, 
46. 

Pyonephrosis, 733, 

Pyo-pneumothorax, 607, 679; pneumo- 
thorax differentiated from, 682. 

Pyuria, 700; causes of, 700; in^iephru- 
lithiasis, 736; in pyelitis, 729; urine 
in, character of, 701. 


Q 

Quartan fe'fer, course of, 261; plasmo- 
dium of, :946. 

Quinefc^ disease, 1147-1148. 

Quinsy, 464. (Bee Tonsill^tisy. suppura- 
tive.-) * ^ 

Quotidian ^parasite of mallaria, 247. 


R . 

Rabies, 355-358. (See Hydrophobia.) 
Rachitis, 410-420. (See Rickets.) 
Radial paralysis, 1086. , 

Ru^icker’s disease, 153. 

Railway spine, 1141.* 

Railway brain* 1141. 

Ramisectomy, sympathetic, 1036. 
‘‘Rasberry’’ tongue of scarlet fever, 74. 
Rat-bite fever,'^292. 

Rj^naud's disease, 1144-1147. 

Rebound phenomenon, 1006, 








